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This dissertation investigates the adaptation of a research-based professional 
development approach, Innovating Instruction, for special education teachers. This adapted 
approach uses assistive technology (AT) as a catalyst for helping teachers acquire design skills 
needed to include more inquiry-based practices. The adapted approach introduces effective 
teaching practices based on the learning sciences and demonstrates multiple ways to use AT to 
meet the needs of students. 
To address the “unexamined link between the use of design practices and the introduction 
of technology within a learning science framework,” (Meier, 2018, p.142), the Innovating 
Instruction© professional development framework (2018) at the Center for Technology and 
School Change provides a three-part approach to implement these changes: design, situate, lead. 
Two recent National Science Foundation grants have established the model’s positive impact on 
teachers’ ability to design projects, to shift from disciplinary to transdisciplinary project design, 
and to shift instructional thinking to include inquiry-based approaches.  
This dissertation responds to an important challenge in special education: the limited 
opportunities to prepare special education teachers to provide high-quality instruction to support 
all students. It uses technology as a catalyst to help special education teachers learn about design 
 
practices that engage students in inquiry practices that are culturally relevant and build on 
student strengths. 
The intervention introduced teachers to inquiry-driven design practices and used 
technology that supported new ways of understanding the capacity of special needs students 
through a six-month professional development program. The research design used was a 
convergent parallel mixed methods approach to analyze both qualitative and qualitative data to 
capture how special education teachers used AT to design inquiry-based learning. The analysis 
revealed a statistically significant shift over the period of the professional development, 
implementation, and reflection phases in terms of teachers’ ability to design inquiry-based 
projects that integrated AT. Also, the findings showed the importance of “situating” teachers’ 
needs, encouraging collaborative learning with colleagues, and developing a shared knowledge 
base of inquiry-based teaching strategies in the special education classrooms. Findings from 
teacher questionnaires and interviews showed emerging leadership activities: teachers took more 
initiative to design projects and collaborate with other teachers in the school community. 
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Chapter 1: Introduction 
In 1915, Dewey discussed how schools should prepare children for the changing 
environment and develop essential skills to solve problems in societies in the Schools of 
Tomorrow. Dewey noted: 
We have been concerned with the more fundamental changes in education, with the 
awakening of the schools to a realization of the fact that their work ought to prepare 
children for the life they are to lead in the world. The pupils who will pass this life in 
intellectual pursuits, and who get the necessary training for the practical side of their lives 
from their home environment, are such a small factor numerically that the schools are not 
acting wisely to shape all the work for them. The schools we have been discussing are all 
working away from a curriculum adapted to a small and specialized class towards one 
which shall be truly representative of the needs and conditions of a democratic society. 
(p. 287) 
Under Dewey’s (1902) model, students explored and developed problem-solving skills 
through hands-on opportunities. They could grow their own gardens, cook with peers, and tutor 
younger students. Students could also visit fire stations, post offices, and city halls to explore 
their society. The vision of the school positioned students as problem-solvers that actively 
engaged with the greater communities outside of the school. 
Technology has created new pathways for both students and teachers to bridge high-
quality instructional practices and build knowledgeable discourse in the classroom. Informed by 
the learning sciences and the literature in teacher education, technology has created new learning 
opportunities for students to develop deep learning inquiry skills (National Academies of 
Sciences, Engineering, and Medicine, 2018). 
Assistive technology (AT) has played a critical role in learning and teaching to support 
students with special needs (see examples below) (Blackhurst & Edyburn, 2000; Edyburn, 2013; 
Lindeblad et al., 2017). This includes the use of alternative and augmented communication 
 
 2 
devices (AAC) for non-verbal students, hearing aids for hearing-impaired students (Meinzen-
Derr et al., 2019), and braille readers for students who are blind (Individuals with Disabilities 
Act [IDEA], 2004). Teachers could use AT to link prior knowledge to new information and 
connect smaller concepts to form “bigger pictures,” thereby helping students organize 
information (Harniss et al., 2007); scaffold learning instructions to meet individual learning 
needs (e.g., Bursuck & Damer, 2015); and encourage students to inquire, explore, and discover 
knowledge and its real-life connection instead of passively waiting for the delivery of 
information (Gallagher, 2006). 
Technology, in general, holds a special potential to equalize the field by providing 
financially challenged students with access to high-quality educational materials through the 
internet (Apler & Raharinirina, 2006). Especially for students with limited financial resources 
and access, technology has leveraged new learning opportunities by providing digital content 
with high-quality instructional practices (Jones, 2015; Kelly & Phillips, 2016). The use of digital 
technology gives schools the potential to innovate existing curriculum and support each student’s 
potential for lifelong learning (National Academies of Sciences, Engineering, and Medicine, 
2018). 
However, special teacher education has faced multiple challenges as teachers’ beliefs, 
knowledge, and pedagogical practices contribute to the quality of instruction for students with 
disabilities (e.g., Hagenauer et al., 2015; Révai, 2017). For instance, special education teachers 
might label students as incapable learners because of their disabilities; consequently, this type of 




Teachers in special education have struggled for many years because of the dominant 
beliefs of deficit thinking, the political pressures that emerge from educational policies, and 
limited access to the general education curriculum (Zagona et al., 2017; Zeichner, 2017). Equity, 
access, and inclusion have been long-standing issues in special education that created numerous 
challenges for teachers, schools, and districts. This has been further amplified by the transition to 
remote learning due to the current global pandemic. Along with the complexities of special 
education in the historical context, existing labels and the deficit teaching model still dominate 
the field, leaving many with the incorrect assumption that students with special needs are largely 
incapable and will remain that way (Ruppar et al., 2016). 
1.1. Statement of the Problem 
Professional development has been a critical pathway for helping teachers learn how to 
provide students with more equitable resources, higher order thinking instruction, and 
differentiated instructional practices to prepare them for the emerging 21st century environments. 
To adapt to the changing initiatives, there is a demand to develop curriculum, adjust assessments, 
and prepare special education teachers to support students in forward equitable learning 
environments. 
Schools are struggling to minimize the growing gaps between knowledge of the general 
and special education populations, and to provide early interventions to support students who are 
at risk. There is a danger that teachers might be guided by the deficit thinking model to develop 
didactic teaching practices that reinforce lower-level, functional skills. These deep-rooted but 
limiting beliefs may be attributed to the current but uninformed professional development that 
did not prepare teachers to develop knowledge and inclusive pedagogical practices in teaching 
(e.g., Hagenauer et al., 2015; Révai, 2017). 
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It is critical for schools and educational agencies to invest in preparing special education 
teachers and ensure high-quality practices to develop an inclusive culture for all students, 
regardless of their diverging needs. Meaningful inclusive education also requires special 
education teachers to shift away from the traditional specialized training and develop broader 
pedagogical practices to relearn, rethink, and reframe learning and teaching to take advantage of 
collaboration, problem-solving, and community building in the inquiry-driven practices (Oyler, 
2011).  
Three Primary Challenges for Special Education 
To better understand the underlying assumptions of special education, it is critical to 
review three critical issues: equity in teaching practice, access to the general education 
curriculum, and the shifting orientation of inclusive education. 
Equity 
During the 20th century, as access to the public education system for special education 
began to grow, common labels became prevalent in public schools, such as “disabled,” 
“backwards,” “mentally deficient,” “illiterate,” “incorrigible,” and “socially maladjusted” 
(Franklin, 1994). These labels share an implicit idea that a special-needs child does not “fit” into 
the general educational system. The normative notion of ability/disability can affect a teacher’s 
beliefs about disabilities and their responsibilities toward students with special needs in 
pedagogical practices (Jordan et al., 2009). What is now known as “deficit thinking” often 
pervades special education classrooms. It is important to ensure equitable learning opportunities 
for all students in the school system, as all students should receive a high-quality education. 
Access 
Numerous policy initiatives and studies have been conducted to prepare special education 
teachers to develop effective teaching practices based on evidence-based practices and expand 
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access to the general education curriculum. Historically, educators have tried to equalize 
educational access for students with disabilities and ensure that students from separate facilities 
receive equal educational opportunities. In the 1990s and early 2000s, school policy typically 
required that special and general educators worked together to co-design curriculum and broaden 
access to general education curriculum (Pugach, 1987). For example, the Individuals with 
Disabilities Education Act (IDEA) mandated that students with special education should have 
access to the general education curriculum, and No Child Left Behind (NCLB) mandated that 
schools would be held accountable for the performance of special education students on 
alternative assessments that aligned with the general education curriculum (Wong & Cohen, 
2011). It is critical to ensure the access for all students to the general education curriculum to 
build a knowledge base and develop skills in classroom learning and teaching. 
Inclusion 
A third critical challenge is the shift from “inclusion” to “inclusive” education. This 
linguistic change is important because it espouses a more comprehensive perspective to consider 
the learning capacities for students with special needs. “Inclusion” encourages schools to allow 
students with special needs to study in mainstream classrooms to enforce the least restrictive 
learning environment (IDEA, 2004). Inclusion, by definition, means that the student with special 
educational needs is attending the general school program and is enrolled in age-appropriate 
classes for the entirety of the school day (Idol, 2006). Inclusive education refers to the practice of 
teaching all students together in a typical classroom setting, where all students receive instruction 
that corresponds to their abilities and interests. The inclusive education perspective fosters a 
more collaborative learning environment to support students with learning disabilities and to 
close the gap between general and special education students. In reality, students with significant 
disabilities, who make up about 1% to 2% of the special education population, might need 
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extensive support and one-on-one sessions to complete their alternative assessment and to 
continue to learn in the self-contained classrooms without access to the “inclusive” classroom. 
Students with minor or “mild” disabilities should have access to the general education 
curriculum and classroom rather than being labeled as individuals who are incapable of living 
and learning independently. However, the inclusion classrooms are beneficial to some disabled 
students, but not all students in the classrooms. 
Special Education Professional Learning Needs 
Considering the long-standing issues of equity, access, and inclusion, it is critical to 
strengthen teachers’ capacity to teach and develop inclusive designs and pedagogical practices in 
special education classrooms. Students with disabilities were historically viewed as individuals 
incapable of developing adequate reading, writing, and mathematical skills. The deficit teaching 
model was one of the dominant approaches that guided teachers to prepare lesson plans and 
curriculum. Guided by this model, a teacher’s perception of students’ abilities often negatively 
impacted their expectations; this directly correlates with the special education student’s lack of 
achievement as compared to general education students. (e.g., Davis & Museus, 2019; Harris, 
2018; Harry & Klingner, 2007; Ladson-Billings, 1995; Sharma, 2018). 
Some claim that special education teachers did not have enough shared knowledge and 
relevant pedagogical practice to support students in the inclusive classroom at the outset 
(Cameron & Cook, 2013; van Schaik et al., 2018). Because of deficit thinking, teachers’ 
knowledge and practices were limited, and this perspective limited the development of practices 
to properly aid learning (Haberman, 2010; Klehm, 2014). Teachers did not have adequate 
knowledge of the needs of disabled students, and thus could not apply expertise from the 
learning sciences to individual learning differences. Additionally, due to the shortage of special 
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education teachers, general classroom teachers took the place of special education teachers for 
daily instruction. Without any prior training or experience in special education, teachers could 
not adequately collect student data or conduct assessments to adjust their teaching strategies 
while also evaluating student performance (Brownell et al., 2010; Deno et al., 1986). 
Additionally, general education teachers could not employ effective pedagogical practices to 
support a diverse range of students with special needs in different categories and develop high-
impact instructional strategies to keep students actively engaged. 
Under the federal initiatives of No Child Left Behind and the global trend toward 
inclusive education, there is a movement toward an increasingly integrated public school service 
delivery and an emphasis on the co-teaching model, which responds to both general and special 
education student needs (Ashby, 2012). Professional learning programs should aid all teachers in 
developing expertise and instructional practices for special education students and embrace 
learning differences. This requires that teachers be able to align instructional goals with an 
understanding of key concepts, specialized learning plans, and assessments. Teachers may also 
use different strategies to identify learning barriers and provide alternate representations, means, 
and access to students with learning differences (Rose & Meyer, 2002). With the systematic 
emphasis on establishing a system for all learners, there is more potential to establish an 
inclusive learning environment for diverse learners (Darling-Hammond et al., 2019; Rose & 
Meyer, 2002). 
1.2. Research Study Overview 
The Innovating Instruction model was developed over more than a decade of design-
based, mixed methods research at the Center for Technology and School Change, (CTSC) and 
applied most recently in STEM for the National Science Foundation (Meier et al., 2021). The 
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Innovating Instruction model is a research-based professional development model that uses 
technology as a catalyst to help teachers learn to design inquiry-based, culturally relevant, 
standards-aligned projects that engage students and support teachers in sifting their pedagogical 
practice. It has three primary components: Design, Situate, and Lead. The “Design” phase 
engages teachers as designers of inquiry-based, authentic learning experiences. Teachers work 
with facilitators to co-design engaging, standards-aligned, culturally relevant projects using a 
design process (such as the backward design approach or University Design for Learning) to 
develop curriculum and skills for classroom teaching (McTighe & Wiggins, 2012; Rose & 
Meyer, 2002). The “Situate” phase tailors the process for the individual needs of teachers in the 
classrooms and contextualizes teacher learning through project design support and 
implementation. The “Lead” phase identifies the importance of institutional leadership to 
promote change and support teachers as they continue to build their shared vision, and it 
encourages institutions to sustain a culture for instructional innovation (Meier et al., 2012). 
This study analyzes the use of the Innovation Instruction model with special education 
teachers who used assistive technology during a six-month blended professional development 
program. The goal was to explore effective ways for special education teachers to adapt, use, and 
integrate assistive technology in special education classrooms as a catalyst for learning to design 
inquiry-based projects that would support students with individual learning differences. 
Three research questions were used to guide the research to analyze the effectiveness of 
the Innovating Instruction model in a special education context, as well as evaluate the 
complexity of professional development, assistive technology, and special education. 
Research Question 1: How do special education teachers in the identified schools 
currently use assistive technology in the special education classrooms? 
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Research Question 2: What is the impact of a professional development program that is 
focused on the innovative uses of assistive technology on teachers’ perception of the assistive 
technology? 
Research Question 3: How could the Innovating Instruction model be adapted to 
prepare special education teachers to design new inquiry-based approaches for students with 
special needs, using a model that combines in-depth professional development with the use of 
assistive technology? 
Research Question. 3.1. To what extent are teachers satisfied with the professional 
development program? 
Research Question. 3.2. Do teachers change their design practices after the professional 
development program? 
Research Question. 3.3. Do teachers adapt their pedagogical practices after the 
implementation of their designed projects incorporating the assistive technology? 
Research Question. 3.4. Does professional development appear to influence teachers’ 
deficit thinking? 
Methodologically, the study uses a convergent parallel mixed methods design to 
investigate the adaptation of a research-based professional development approach, Innovating 
Instruction, for special education teachers. The study was designed to collect both quantitative 
and qualitative data from 20 participating teachers in two different schools in a metropolitan 
area. 
The qualitative data included open-ended questions on teacher questionnaires, lesson 
plans, teacher interviews, and field notes. The qualitative perspective explores teachers’ 
perception of the effects of the professional development model on their practices and the 
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perceived usefulness of assistive technology through lesson plans and an open-ended question on 
the questionnaires. The interviews and field notes explored how the use of AT connects to 
teacher’s beliefs, the structural support from the school, and the use of material in the special 
education classroom, as well as whether growing knowledge of AT positively impacted their 
decision-making processes about how best to use the tools. The qualitative data analysis 
identified key themes from the teacher interviews and the field notes to get an in-depth 
understanding of internal and external factors that might contribute to the pedagogical shifts for 
special education teachers in classroom practice. Chapter 3 explains the potential bias in the 
study because the researcher conducted the intervention and the research, which could lead to 
bias both from the participants who might want to please the researcher and also from the 
researcher, who might be invested in the success of the intervention. 
The quantitative data included codified teacher observations, scored lesson plans, and 
teacher questionnaires. The in-classroom observations, which used a quantitative observation 
instrument, captured teachers’ use of assistive technology in classroom teaching with a focus on 
the use of assistive technology through instruction, differentiation, and the inclusive learning 
environment. Through classroom observations, the study helped analyze the effects of adopting 
inclusive practices and using assistive technology. The scored lesson plans captured the 
development of teachers’ ability to design in the special education classrooms. The 
questionnaires identified the perceived usefulness of assistive technology in classroom teaching. 
The quantitative data contribute to understanding the complexities of using assistive technology 
to design inquiry-based learning in the inclusive classrooms. 
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1.3. Purpose of the Study 
The development of learning sciences and breakthroughs in neuroscience have 
encouraged school systems to embrace learning differences and establish an equitable education 
system for all students. To prepare special education teachers for inclusive classroom instruction, 
this study took an existing, research-based approach, the Innovating Instruction model (Meier, 
2018), and applied it to the special education context. Through the design and development of a 
series of professional development interventions that introduced new practices and the use of 
assistive technology, special education teachers gained the potential to adopt new pedagogical 
practices to better support students with learning differences. 
The study explored the effectiveness of the Innovation Instruction model in special 
education professional development. Previous research done on the model reflects promise in 
three specific areas: teachers’ ability to design projects, to shift from disciplinary to 
transdisciplinary project thinking, and to shift their instructional thinking to include more 
inquiry-based approaches. The data show that teachers shifted in these three areas in the process 
of designing and implementing inquiry-driven curriculum (Meier et al., 2021). Support from 
skillful facilitators contributes to the development and use of technology to nurture an inquiry-
based learning environment. Despite the complexity of inclusive learning space, this research 
study introduced special education teachers to inquiry-driven design practices and used 
technology that supported new ways of understanding the capacity of special needs students. 
1.4. Theoretical Framework 
The research study was designed based on three main theoretical frameworks, which are 
shared by the Innovating Instruction model. The first framework is the literature in learning 
sciences for understanding the complexity of learning and thinking. The science of learning and 
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development (SoLD) was one of the examples used to explain the “whole child model,” which 
includes academic, cognitive, ethical, physical, psychological, and social emotional 
considerations (Darling-Hammond et al., 2019). Cultural relevance and sustainability are critical 
aspects of emerging learning science studies (National Academies of Sciences, Engineering, and 
Medicine, 2018). The second theoretical framework is based on the design practices that guided 
the development of the Innovating Instruction model to support learning and teaching. The third 
theoretical framework is the theory of change that highlights the complexity of the learning 
environment and the components necessary to enable the change in the field of education 
(Fullan, 2015). 
Research Development in Learning Sciences 
The science of learning and development (SoLD) synthesizes a theoretical framework for 
understanding the process of learning. One of the key findings suggests that learning occurs in a 
complex environment, which has the “mutually influential relations between individuals and 
contexts” (Lerner & Callina, 2014, p. 373). Specifically, supportive environmental conditions 
foster a strong relationship and sense of community. The productive instructional strategies 
encourage teachers to position students as “knowledge-builders” in creating an inquiry-based 
environment (Bransford et al., 2000; Scardamalia & Bereiter, 2014). Social and emotional 
learning cultivates skills, habits, and mindsets that enable academic progress. Finally, the model 
supports establishing a coherent system to meet students’ needs and address learning barriers 
(Darling-Hammond et al., 2019) (see Figure 1). 
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Adapted from Darling-Hammond et al., 2019 
 
 
In addition, the Learning Sciences emphasize the need to understand and acknowledge 
the cultural background of each child. Considering the complex nature of cultural sensitivity in 
the larger systems, Ladson-Billings (1995) proposed the concept of “culturally relevant 
pedagogy” (p. 465), which was designed to encourage teachers to describe the nature of the 
student-teacher relationship, curriculum, schooling, and society. This required educators to seize 
opportunities to support and nurture each student’s academic and social development (Delpit, 
2006) and create multiple opportunities to develop personal relationships and powerful 
pedagogical practices based on the knowledge of learners (Ladson-Billings, 1995). In practice, 
teachers need to design projects that are culturally responsive, relevant, and sustaining, that 
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connect to students’ prior knowledge, background, and cultural assets to facilitate the learning 
process (see Figure 1). 
Design Practices 
Understanding the High Leverage Practices in Special Education (McLeskey et al., 2017, 
p. 22) in response to learning sciences principles, it is critical for teachers to develop the ability 
to design that creates a meaningful learning experience and provide opportunities for deepening 
students’ understanding of content. The ability to design shows the promising means that help 
teachers reflect curriculum goals, facilitate formative assessments, and engage diverse students 
in this kind of inquiry-based learning environment (Darling-Hammond & Oakes, 2019).  
Understanding by Design and Universal Design for Learning Framework 
To support teacher preparation and develop universal access to the curriculum, the 
Understanding by Design framework and Universal Design for Learning (UDL) provided 
teachers with general guidelines for learning and teaching. Driven by overarching ideas based on 
the Understanding by Design framework (Wiggins & McTighe, 2003), teachers designed a 
curriculum to uncover students’ understanding and develop students’ knowledge as well as skills 
in authentic learning environments. UDL has the similar framework that the curriculum provides 
broader pathways to provide special needs students with diverse means, access, and 
representation to support learning and teaching (Al-Azawei et al; 2016; Rose & Meyer, 2002). 
Both the “backward-design” and UDL approach allowed teacher-educators to consider different 
pedagogical approaches and modalities to present information to meet the demands of all 
students, regardless of instructional environment and academic disciplines (Hall et al., 2015; 
Messinger-Willman & Marino, 2010). 
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Theory of Change 
A broad range of technology integration literature has implied the multi-faceted nature of 
creating change in schools. Cuban (2013) has argued that the classroom is a “black box” with 
complex realities of teaching and learning (p. 11). Wenglinsky (2005) also investigated the lack 
of teacher preparation that was a primary obstacle to change and technology integration. 
Fullan (2007) noted: 
There are at least three components or dimensions at stake in implementing any new 
program or policy: (1) the possible use of new or revised materials (instructional 
resources such as curriculum materials or technologies), (2) the possible use of new 
teaching approaches (i.e., new teaching strategies or activities), and (3) the possible 
alteration of beliefs (e.g., pedagogical assumptions and theories underlying particular 
new policies or programs). (p. 30) 
To facilitate meaningful change in the school system, it is important to strategically plan 
the use of materials, implement new teaching approaches, and be aware of teachers’ beliefs in 
teaching and learning. Fullan (2007) also emphasizes the need to create “shared meaning” among 
the key stakeholders who reflect the institutional, historical, and cultural perspectives that 
influence relationships and language in education. 
To summarize, scholars have created solid theoretical frameworks to be used in 
understanding student potential across disciplines, including the science of learning and 
development (SoLD) (Darling-Hammond et al., 2019), design practices (Rose & Meyer, 2002), 
and the theory of change. The theoretical framework supports a process for teachers to consider 
learning differences and create a more inquiry-based, equitable learning space. These research 
approaches and pedagogies counter the deficit thinking approaches in valuing every student’s 
potential to create an inclusive community. Most importantly, the theoretical framework 
provides guidelines to design professional development that supports special education teachers 
to design inquiry-driven practices to support students in classrooms. 
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1.5. Use of Assistive Technology for Special Education Professional Development 
Technology has been shown to have a productive role in supporting teaching and learning 
in the special education classroom according to the analysis of policymakers, teachers, and 
researchers (National Education Technology Plan, 2017; Rose et al., 2005). Broadly, technology 
has offered unique learning opportunities for students to develop their potential while creating 
opportunities for teachers to design inquiry-driven environments. In practice, technology has 
offered flexibility and increased accessibility that has helped educators and schools create more 
inclusive learning spaces for students to develop higher-order thinking skills (Fullan, 2015; ISTE 
Standards for Students. 2016; Reilly et al., 2020). 
Historically, assistive technology has been an important component in understanding the 
civil rights legislation for individuals with disabilities and their access to equitable education in 
schools. AT refers to any equipment, tools, or services that provide learning opportunities for 
students with special learning needs (IDEA, 2004). In 1975, the U.S. Congress passed the 
Education for All Handicapped Children Act (EHA, 1975, P.L. 94-142), which requires all 
public schools to receive federal funds in providing equal access for students with disabilities. In 
1990, the EHA was reauthorized with the name changed to the Individuals with Disabilities 
Education Act (IDEA’90, P.L. 101-476). Under this policy, the federal mandate specifically 
requires that AT must be provided if the Individualized Education Program (IEP) team considers 
it appropriate for students’ academic success. To further ensure the “equalized” access for 
students with disabilities, the reauthorized 1997 and 2004 IDEA (IDEA’97, IDEA’04) require 
special education teachers to show mastery of technology. Considering the potential of 
technology, the use of assistive technology showed promise for motivating special education 
teachers to design inquiry-based learning environments, create more learning opportunities for 
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students with special learning needs, and provide the requirements for building inclusive 
communities. 
Research has shown that effective technology-integrated learning curriculum can 
facilitate deep learning in the classroom (Bransford et al., 2000; National Academies of Sciences, 
Engineering, and Medicine, 2018). Specifically, assistive technology can support teachers to 
scaffold the learning process, develop high-cognitive tasks, design inquiry-driven practices, and 
facilitate meta-cognitive skills in the classrooms. It has leveraged more learning opportunities for 
teaching and learning in the classrooms based on research from the learning sciences. For 
instance, research illustrates that special education teachers can use assistive technology to 
develop effective practices to understand students’ prior knowledge and tackle the common 
misconnections (Learner & Kline, 2006). 
Considering the flexibility and accessibility of digital tools, assistive technology has the 
potential to provide new perspectives on the design of curriculum for students with all types of 
learning disabilities and provide the necessities for a beneficial, inclusive community. Instead of 
didactic use of the technology that assigns drilling tasks for students, students can take an active 
role in identifying learning goals and become leaders or social justice advocates through 
community-building with AT (Harper et al., 2017). They can also design and propose innovative 
solutions to solve complex problems across industries to enrich the lives of local and global 
communities (Boger et al., 2017; Thapliyal & Ahuja, 2021). These learning experiences will help 
students develop the skills to research, synthesize, analyze, and apply their research. To disrupt 
the existing deficit thinking framework and reflect the best practices of learning sciences, 
technology needs to be used “wisely” to support emerging opportunities for students (Meier, 
2018, Wenglinsky, 2005). 
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1.6. Significance of the Study 
Historically, teachers have developed evidence-based approaches to support students with 
severe disabilities (Hsiao & Sorensen Petersen, 2019), including web-based videos illustrating 
how paraprofessionals can support students with autism (Cardinal et al., 2017), and professional 
development to strengthen teachers’ capacities to develop students’ skills across disciplines, 
including literacy, mathematics, science, and social studies. This research demonstrated that 
certain technologies could be used effectively in special education classrooms. This dissertation 
study was undertaken to explore the impact of a specialized design process that could be 
introduced to special education teachers. When used in combination with the technology, 
teachers can support student abilities by designing projects for all students in the inclusive 
classroom. More research needs to examine how to prepare special education with knowledge 
and High-Leverage Practice (McLeskey et al., 2017) while embracing the individual learning 
differences during the classroom teaching. 
Considering the increasing attention and requirements for High-Leverage Practice 
(McLeskey et al., 2017), special education research continues to be one of the most complex 
sciences because of the variation of the participants (Berliner, 2002) and the historical, social, 
and cultural backgrounds of schooling (Odom et al., 2005; Odom & Lane, 2014). Additionally, 
there is a disparity in the systematic guidelines for evidence-based practices in special education 
classrooms. Future research needs to examine the critical component of professional 
development with the integration of AT to prepare both general and special education teachers to 
strengthen design capacities while fostering inquiry-based learning environments. 
It is crucial to synthesize current research findings and implement assessments and 
policies that foster a new vision of learning differences. The joint efforts in pursuing evidence-
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based practices from learning scientists, practitioners, and researchers will allow schools to 
continuously examine learning needs from diverse student audiences, develop rational 
procedures, and create culturally responsive measures to maximize support for students with 
learning differences. 
When technology was introduced, it was introduced with the expectation that it would 
leverage learning opportunities for students and educators and provide a more equitable learning 
system. However, these promises have not been realized (Cuban, 2013; Hew & Brush, 20007). 
The challenge lies in properly leveraging the power of technology (Meier, 2015) and preparing 
teachers to acquire professional competency in the use of AT and build meaningful learning 
opportunities (e.g., Hagenauer et al., 2015; IDEA, 2004; Lahm & Nickels, 1999; Révai, 2017). 
The Universal Design for Learning principles provides one potential framework for multiple 
means, representation, and access to accommodate students with diverse learning needs (Rose & 
Meyer, 2002). Effective professional development is critical to prepare special education 
teachers to innovate instruction and properly utilize AT to its full capacity. This dissertation 
presents the complexity of teaching, learning, and schooling in today’s inclusion classrooms, 
which are an increasingly globalized and culturally diverse community, with an emphasis on 
refining High-Leverage Practice (McLeskey et al., 2017). 
As an educator, researcher, teacher, and student, it is important to explore these issues 
first-hand, where “the practitioner is simultaneously a researcher who is continuously engaged in 
inquiry with the ultimate purpose of enriching students’ learning and life chances’’ (Cochran-
Smith & Lytle, 2011, p. ix). This dissertation offers potential ways to explore the intersection of 
assistive technology, professional development, and special education in establishing an 
equitable system for special needs students. Ongoing efforts are necessary to continuously refine 
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High-Leverage Practice (McLeskey et al., 2017), distribute resources, and emphasize the 
significance of establishing a broad alliance that is committed to using technology to foster 
positive change. 
1.7. Organization of the Dissertation 
The dissertation is organized in five chapters to investigate adaptation of the Innovating 
Instruction model in helping special education teachers acquire design skills needed to include 
more inquiry-based practices. Chapter 1 provides an overview of the problem, the purpose of the 
research study, and the underlying theoretical framework of the study. Chapter 2 illustrates the 
core theoretical framework that guided the research study and professional development 
intervention in the context of special education classrooms. This section also highlights the gaps 
in the existing literature on special education teacher education. Chapter 3 describes the 
intervention, the research methodology, instrument development, and data analysis plans. 
Chapter 4 presents the research findings, including both quantitative and qualitative data from 
teacher interviews, classroom observation, and lesson plan analysis. Chapter 5 further discusses 
the findings and implications of the research questions and evaluates shared lesson plans from 
the High-Leverage Practice (McLeskey et al., 2017). This section also analyzes the research 
limitations, persistent challenges, future recommendations, and conclusions. 
1.8. Key Terms and Definitions 
In discussing the research questions presented above, the following section outlines core 
terms to analyze and understand the research study. 
Assistive technology, by definition, refers to the means of an item, piece of equipment, or 
product system, that is used to increase, maintain, or improve the functional capacities of a 
student with special needs (IDEA, Sec. 300.5 Assistive technology device). 
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Asset-based teaching seeks to unlock students’ potential by focusing on their talents. 
Also known as strength-based teaching, this approach contrasts with the more common deficit-
based style of teaching which highlights students’ inadequacies (National Academies of 
Sciences, Engineering, and Medicine, 2018). 
Blended learning refers to an approach that combines online educational learning 
experience and opportunities for in-person interaction in the physical classroom (Hrastinski, 
2019). 
Convergent parallel mixed methods refer to the research design that brings the results to 
combine or compare both quantitative and qualitative data analysis in the study (Creswell & 
Creswell, 2017). 
Cooperative teaching refers to direct collaboration between a general educator and one or 
more support service providers who voluntarily agree to work together in a coactive and 
coordinated fashion in the general education classroom. These educators, who possess distinct 
and complementary skill sets, share roles, resources, and responsibilities while working toward 
the common goal of educational success for all students (Gargiulo & Bouck, 2017). 
Deficit teaching refers to the primary understanding that dis/ability is a deficit that exists 
within an individual, and it is therefore something to “cure, accommodate, or endure.” It is fixed, 
permanent, “owned” by the person (Andrews et al., 2000, p. 258; Connor, 1976). 
Educational technology refers to tools, techniques, theories, and methods from multiple 
knowledge domains to (i) design, develop, and evaluate human and mechanical resources 
efficiently and effectively to facilitate and leverage all aspects of learning and, consequently, 
(ii) transform education systems and practices (Luppicini, 2005). 
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Inclusion refers to all students who are educated in general education programs. Inclusion 
occurs when a student with special learning and/or behavioral needs is educated in the general 
education program full-time. Essentially, inclusion means that the student with special 
educational needs is attending the general school program and enrolled in age-appropriate classes 
for the entirety of the school day (Idol, 2006). 
Inclusive education refers to the means to teach all students together in a typical 
classroom setting, where all students receive instruction that corresponds to their abilities and 
interests (Anastasiou et al., 2015; Haug, 2014, 2017). 
Inquiry-based learning is an approach that involves students in solving problems with 
real-world connections to build knowledge in the classrooms (Bransford et al., 2000; 
Scardamalia & Bereiter, 2014). 
Project-based learning (PBL) is an active inquiry-based form of instruction that is 
characterized by student autonomy, constructive investigations, goal setting, collaboration, 
communication, and reflection within real-world practices (Kokotsaki et al., 2016). 
Response to intervention (RTI) is a multi-tiered procedure to provide increasing levels of 
instructional intervention with ongoing progress monitoring to support students in early 
intervention (Gargiulo & Bouck, 2017). 
Universal Design for Learning (UDL) is a design of curriculum materials, instructional 
activities, and evaluation procedures that can meet the needs of learners with a wide range of 
abilities and culturally and linguistically diverse backgrounds (Rose & Meyer, 2002). 
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Chapter 2: Literature Review 
Technology has created new methods and opportunities for learning and teaching in 
schools. Teachers are in a critical position to learn, adapt, and design technology-enriched 
lessons to meet a wide range of goals in different classroom contexts, ranging from incorporating 
real-world problem solving into the curriculum to scaffolding the students’ learning process. 
Technology provides students and teachers with greater opportunities for feedback, fostering 
collaborative learning communities, and expanding opportunities for teachers’ learning 
(Bransford, 2000). To strengthen capacities in teacher education, teachers must be prepared to 
develop inquiry-driven practices for learning (Darling-Hammond et al., 2019). 
This chapter will outline the historical literature on special education and teacher 
education through professional development models. Then, the research will be reviewed to 
reveal gaps in special education, including incoherent theoretical frameworks. The chapter will 
also highlight the necessity of reforming professional development to support individual teachers 
and identify problems stemming from the lack of meaningful opportunities available to allow 
teachers to develop effective teaching practices in classrooms. 
Next, this chapter will review and synthesize the literature in learning sciences with the 
use of assistive technology to design inquiry-driven practices. Finally, the chapter will outline 
the research that was conducted to explore the critical components of the Innovating Instruction 
model (Situate, Design, Lead) that prepare teachers to design an inquiry-based curriculum. Using 
this model, the chapter will explore the potential use of assistive technology to prepare special 
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education teachers to design inquiry-driven practices guided by the Innovating Instruction model 
in special education classrooms. 
This literature review provides a foundation to contextualize research questions and 
associated social, cultural, and historical factors in teacher education. Also, drawing from the 
research from learning sciences, a review of assistive technology will provide practical insights 
to integrate assistive technology into professional development. Finally, by synthesizing the 
literature on professional development and special education, the study provides new insights 
into the nature of special education teachers’ learning trajectories in the classrooms. 
2.1. General Education Professional Development Framework and Models 
Over the past 20 years, research has sparked progress to increase the capacity of schools 
to provide new strategies and resources in special education, which have in turn affected 
students’ learning and the overall quality of teaching. Five interrelated components have been 
identified to improve school capacities: teachers’ knowledge, skills, and dispositions; 
professional communities; program coherence; technical resources; and principal leadership 
(Fullan, 2015). Professional development is a direct means to support individual teachers’ 
knowledge and dispositions that might contribute to the culture of the school learning 
environment. Extensive efforts have been made to identify High-Leverage Practice (McLeskey 
et al., 2017) through evidence-based research (Lynch et al., 2019). Common practices include 
implementing new curriculum material, improving teachers’ pedagogical content knowledge, 
and engaging in school-wide collaboration. 
General Education Professional Development Framework and Models 
Several frameworks for professional development have emerged in the past two decades 
that address theories of learning. In the 1980s, Lee Shulman’s research proposed the need for a 
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more coherent and holistic theoretical framework to understand the complexities of content 
knowledge and its transmission (Shulman, 1987, 2013). Teachers’ knowledge might grow 
through various forms, including content, pedagogical, and curriculum knowledge. Shulman 
proposes ideas on Pedagogical Content Knowledge and emphasizes new competencies for 
teachers to aid in bringing together content and pedagogical practices for effective teaching. 
Michra and Koehler (2006) built upon Shulman’s (1987) idea of Pedagogical Content 
Knowledge (PCK) by adding technological knowledge (TK) and interactions of TK with other 
domains of PCK. The technological pedagogical content knowledge (TPACK) framework 
describes seven knowledge domains necessary for effective integration of technology in the 
classroom. These include: (1) TK: knowledge and proficiency with technology tools; (2) CK: 
knowledge of the subject matter; (3) PK: knowledge of educational theories and instructional 
methodologies needed to develop appropriate instruction; (4) TCK: knowledge of using 
technology tools to support specific content matter; (5) PCK: knowledge needed to develop and 
deliver effective content-specific instruction; (6) TPK: knowledge of how technology can 
support teaching and learning; and (7) TPACK: knowledge that allows teachers’ ability to 
integrate content, pedagogy, and technology in a specific context. 
Deriving insights from the social and cultural aspects of learning theories, research has 
explored the situate perspective on teacher learning and professional development (Borko, 2004). 
Socio-cultural researchers conceptualize learning by participating in socially organized activities. 
Individuals’ use of knowledge contributes to their participation in social practice (e.g., Bender, 
2021; Cole, 1996; Gutierrez, 1991; Lave & Wenger, 1991; Vygotsky, 1980). Socio-cultural 
researchers, such as Vygotsky (1980), Bruner (1996), Cole (1985, 1996), Nasir (2008), Gutierrez 
(1993), Rogoff (2003), and Tharp (1993), have all recognized that prior knowledge and pre-
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existing mental schemes are not only “academic,” but emerge through social and cultural activity 
during community participation. Vygotsky (1980) believed social experiences and mental 
processes are deeply connected and interrelated. He concluded that learning and problem-solving 
occur during interactions between students and other members of the community. Social 
participation is a part of one’s personal thought process that helps a child develop, as well as 
express ideas (Vygotsky, 1980). Cultural tools, symbols, and methods of attaining real-world 
knowledge help learners make sense of the world and their experiences in it (Darling-Hammond 
& Oakes, 2019). 
Vygotsky’s theories emphasize that learning occurs through socialization, and students 
should incorporate their experience into the learning process. Scholars should consider the 
multifaceted learning system of professional development and encourage researchers to explore 
the complex relationships among teachers’ knowledge and beliefs while designing inquiry-based, 
inclusive spaces. For instance, Guskey (2000) argued that professional development is an 
intentional, ongoing, systemic process that should be carefully designed to bring about positive 
change in the school environment. Desimone’s (2009) research identified the sustained 
components in professional development that contribute to a teacher’s knowledge and High-
Leverage Practice (McLeskey et al., 2017). These five essential features were (1) a focus on 
engaging in active learning; (2) coherence, which includes consistency with both teacher 
knowledge and beliefs, and school, district, and state policies; (3) sufficient duration, in terms of 
number of hours and span of time; and (4) collective participation. 
2.2. Special Education Professional Development 
Compared to mainstream classrooms, special education classrooms are more complex, 
with multiple stakeholders and educational entities. First, in the complex teaching environment, 
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teaching is never routine; it must address students’ abilities, diverse learning needs, challenges, 
questions, and parental concerns. To meet political and legal requirements, special education 
teachers always need to accomplish multiple goals simultaneously in general education or special 
education classrooms; they need to have both content knowledge and a sophisticated repertoire 
of High-Leverage Practice (Bell et al., 2010; McLeskey et al., 2017). Additionally, there is a 
personnel shortage that has led to long-standing issues of equity and a deficit thinking framework 
in classrooms (Tondeur et al., 2016). 
Historically, cognitive, and sociocultural factors have shaped our understanding of 
learning and teacher education. A behavioral perspective guided special education teacher 
education at the beginning of the 1970s. Teachers need to have sufficient knowledge of the 
characteristics of students with specific disabilities, including assessments and interventions. 
This behavioral-driven approach requires the teacher to be able to diagnose students’ processing 
deficits and remediate the processing deficits with intervention designed to address processing 
deficits (Brownell et al., 2000). Initiated by a group of clinicians, the first teacher preparation in 
special education emerged in residential facilities to support people with special needs (Connor, 
1976). With an increase in attention to providing individualized support for special needs 
students, teaching in special education began to require teachers to demonstrate knowledge and 
pedagogical practices that would support students with special needs, including tailored 
assessments of aptitude tests for students and applied behavior analysis (Brownell et al., 2010; 
Kyriakides et al., 2018). 
However, in the mid-20th century, researchers from multiple disciplines, including 
psychology, linguistics, and anthropology, challenged the behaviorism perspective. They 
suggested that teacher education programs should evolve from disability-specific programming 
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to an approach that emphasizes general behavioral principles (e.g., curriculum-based 
measurement, applied behavior analysis) to facilitate classroom management. Professional 
development is often designed around the assumption that special education teachers would work 
with mainstream classroom teachers in a coteaching model. The goal is to provide options for 
learning to support all learners by combining the expertise of both general education and special 
education teachers in the classroom. In practice, there are different arrangements for enacting 
these ideas, as identified by Cook and Friend (2010). These models, which may be used for full 
school days or shorter portions of time, are intended to support students with special needs and 
widen their access to general education classrooms. 
The most recent evolution shift in SE thinking is the emergence of the co-teaching model 
(sometimes known as cooperative teaching), which also supports the numerous policy initiatives 
in special education. For instance, the “response to intervention” (RTI) model is an instructional, 
dynamic assessment process to support early intervention students (Gargiulo & Bouck, 2017). 
The co-teaching model supports the RTI intervention as both general and special education 
teachers work collaboratively and contribute expertise and resources. This framework is 
represented in Figure 2 below. 
In Tier 1 of the RTI co-teaching model, general education teachers provide high-quality 
classroom instruction to ensure students with learning difficulties have access to specific 
instruction. In Tier 2, general education teachers work with special education teachers to provide 
targeted intervention for students who need extra support. In Tier 3, special education teachers 
provide intensive, individualized intervention and comprehensive evaluation for students. 
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Figure 2. Response to Intervention Model in Special Education 
 
 
However, there are challenges to implementing this co-teaching model. For instance, 
general education teachers are often unprepared to work with special education teachers in co-
designing the curriculum because of their limited time, resources, training, and experience (Boe 
et al., 2008; Erevelles, 2005; Hewitt, 1999; Scruggs & Mastropieri, 1996). Frequently teachers 
either have inadequate training resources or are overwhelmed by the amount of information they 
are given for teacher education (Berry et al., 2011; Hagaman & Casey, 2018). 
2.3. Moving Toward Inclusive Education: Teachers and Professional Development 
Professor John Dewey (1902) argued that public schools were fundamental in helping 
individuals maximize the full potential of learning and teaching. Inclusive education embraces 
this philosophical position; students with disabilities should be educated in age-appropriate, 
general education classrooms housed in the school the student would normally attend if not 
disabled, with all needed support, services, and accommodations. 
Enacting changes of this magnitude requires intensive participation from teachers and 
school systems, as well as systematic guidance to develop the capacities of professional 
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development (Borko, 2004; Putnam & Borko, 1997; Wilson & Berne, 1999). Most importantly, 
this shift toward inclusive education has invited educational scholars, policymakers, and 
practitioners to demand professional development opportunities for teachers as a critical means 
to helping them build knowledge in special education, develop High-Leverage Practice 
(McLeskey et al., 2017), and integrate assistive technology in teaching and learning, which will 
ultimately create new instructional strategies to maximize support for individual students (Amor 
et al., 2019; Florian, 2013). It is imperative that K-12 educators devote research and resources to 
developing inclusive education (Jordan et al., 2009). Therefore, teacher educators need to focus 
on preparing special education teachers to cultivate knowledge and pedagogical practices for 
effective teaching for early intervention. 
Research Gaps in Special Education Professional Development 
Disability is a social construct that has been affected by deficit thinking, existing biases, 
pedagogical capacity, and external factors. Additional research is necessary to explore effective 
professional development that satisfies the needs of special education teachers, provides 
individualized support, and supplies resources to develop a knowledge base and instructional 
practices (Keogh et al., 1997). Research should support models that help teachers develop an in-
depth understanding of how learning occurs. Research should also raise awareness regarding the 
existing deficit teaching model in the classroom; teachers may not be conscious that they are 
affected by this mode of thinking, which can be demeaning to and limiting for students. 
Research has identified critical components of high-quality professional development that 
can support thoughtful, sustained teacher engagement, create space for teachers to share both 
questions and expertise, and encourage teachers to have meaningful interactions (Rienties et al., 
2013). However, schools, districts, and states struggle to provide adequate professional 
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development to meet teachers’ demands, which is likely due to a theoretical framework that is 
still evolving in special education teacher education, limited knowledge of effective pedagogical 
practices in special education, and prevalence of the deficit teaching model. Professional 
development needs to be tailored to teachers’ learning experiences and positive trajectories for 
special education students. 
Emerging Theoretical Framework in Special Education Professional Development 
More research is necessary to develop a cohesive theoretical framework for professional 
development for special education. A research study by Wayne et al. (2009) indicated that for 
most teacher development innovations, theories of change have not been integrated with theories 
of instruction and student learning. Research studies in professional development need to further 
develop systematic theoretical frameworks to guide research development and practices (Heller 
et al., 2012). 
Additionally, teachers need to be aware of the deficit thinking framework in classroom 
teaching and evaluate how this has limited their pedagogical outlook. Research in professional 
development should address the dominant pedagogical beliefs of deficit thinking teaching 
models. Teachers play a key role in shaping student learning and thinking, as their perceptions of 
students’ abilities shape teachers’ expectations and directly correlate with students’ achievement 
(e.g., Irvine, 2003; Kaplan et al., 2002; Ladson-Billings, 1995, 2009). When teachers in the 
general and special education classrooms believe that their special needs students are capable of 
advanced learning, those students are more likely to achieve academic success (e.g., Haberman, 
2010; Klehm, 2014). Nelson and Guerra (2014) used survey methodology to examine the beliefs 
and cultural knowledge of 111 practicing educators. They found that teachers perceive students’ 
inability to complete assignments regardless of students’ cultural backgrounds and family 
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environments. More theoretical frameworks should address the gap in professional development 
to understand special education teachers’ pedagogical beliefs and explore multiple pathways to 
integrate the theory of change into teaching practices and further support student learning (e.g., 
Brickhouse, 1990; Nelson & Guerra, 2014, Nespor, 1987). 
Situating Professional Development to Support Special Education Teachers 
In practice, individual learning trajectories differ based on prior knowledge, experience, 
and disposition. Professional development in special education needs to situate individual 
teachers’ learning trajectories to prompt inquiry-driven practices in the classrooms. This requires 
professional development to shift away from program-oriented models and meet the demands of 
individual teachers to strengthen their capacity to design curriculum for students with special 
needs (Rumrill et al., 2020). Two key questions are needed to address: first, special education 
teachers need to have a relevant knowledge base in teaching for students with special needs; and 
second, special education teachers need to develop classroom practices in supporting students 
with diverse learning needs (Howard, 2013). 
First, throughout the design and planning process, special education teachers are expected 
to have a complex knowledge base and field practices. Achieving deep knowledge for teachers to 
use assistive technology requires teachers to reach an understanding of (1) content and how to 
teach it, (2) specific problems that different students with disabilities may experience in a 
particular content area, (3) the role of technology in circumventing learning issues, and (4) the 
role of specific interventions and assessments in providing more intensive, explicit instruction 
within a broader curricular context (Smith et al., 2016). However, special education teachers are 
sometimes uncertain and unprepared to cope with the diverse needs of students who fail in 
response to classroom instruction (e.g., McLeskey et al., 2004; Mikelsteins & Ryan, 2019), and 
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they often have difficulty in differentiating instruction for students with learning disabilities and 
other at-risk learners (Baker & Zigmond, 1995), especially at the secondary level (Mastropieri & 
Scruggs, 2005). 
Second, in the teaching process, special education teachers need to synthesize, analyze, 
and integrate knowledge to advance students’ learning while addressing the diverse learning 
needs of students who vary in their skills, challenges, strengths, and sociocultural backgrounds. 
For instance, when teachers work with students with special learning needs, they design 
evidence-based practices that are explicit, differentiated, and effective (Salend, 2015) in the self-
contained or extended resources rooms. However, when special education teachers co-teach in a 
classroom, they need to collaborate with paraprofessionals in delivering effective classroom 
instruction to support students in inclusive classrooms. Special education teachers thus might 
find themselves filling several roles (e.g., co-teachers, speech/language therapists, school 
psychologists, paraprofessionals, and social workers), and professional development should 
properly prepare teachers to have the requisite skills to capture a broader range of evidence-
based practices that can be adapted to both individuals and groups while also covering a broader 
range of special learning needs. 
Lack of High-quality Instruments to Understand Teaching Practices 
There are existing instruments that aim to capture teaching practices in specific 
disciplines (Lindorff & Sammons, 2018; Liu et al., 2019). However, limited research has been 
accomplished to explain teaching practices in special education classrooms. A wide range of 
classroom observation instruments have been developed to understand learning and teaching 
specific disciplines, including overall quality of teachers, teacher behavior (the Teacher Behavior 
Rating Scale, Landry et al., 2004), instructional design, English language learning especially for 
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young students, reading instruction delivery (the Early Language and Literacy Observations 
Tool, Smith et al., 2002), classroom organizational, physical, and emotional support (CLASS, 
Pianta et al., 2008), and early childhood environment factors (The Early Childhood Environment 
Rating Scale-Revised, Harms et al., 1998). For example, the Reading Instruction in Special 
Education (RISE. Klingner et al., 2010) proposes designs for instruments to assess reading 
instruction practices, including text structure, metacognition, comprehension strategies, and 
instruction with comprehension strategies. 
Similarly, the Classroom Observations of Student–Teacher Interactions (COSTI, 
Smolkowski & Gunn, 2012) measures the overall quality of literacy instruction in kindergarten 
classrooms based on four key major components: explicit teacher demonstrations, independent 
student practice, student errors, and corrective feedback. The English Learner Classroom 
Observation Instrument (ELCOI, Baker et al., 2006) uses Likert-type rating scales to assess the 
quality of teaching practices for first-grade English language, which include explicit teaching, 
sheltered English instruction, interactive teaching, vocabulary development, and phonemic 
awareness. Therefore, a classroom observation protocol that documents teachers’ inclusive 
practices in their curriculum will bridge the gap in the literature and accurately capture the 
quality of instruction with digital tools and resources in support of students’ teaching and 
learning. 
2.4. Use of Assistive Technology in Special Education Professional Development 
The development of learning sciences has suggested effective teaching practices to 
reshape the deep learning process of students. Assistive technology can reflect “best practices” 
from our growing understanding of the Learning Sciences in several ways. This research study 
analyzed high-impact strategies for student learning to select strategies that could be enhanced 
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by effectively using assistive technology in the classroom teaching and learning. Bransford 
(2000) and Hattie (2012) identify ways that technology could contribute to the learning process. 
This research, as expanded in How People Learn II (National Academies of Sciences, 
Engineering, and Medicine, 2018) divides instructional practices with technology integration into 
several categories: engage high-cognitive tasks, design inquiry-driven tasks with real-world 
connections, scaffold the learning process, and create opportunities for feedback, revision, and 
reflection. These practices with technological integration invite students to respond by inquiring, 
exploring, and discovering, instead of passively waiting for the delivery of information. 
Enriching Practices using AT to Engage High-cognitive Tasks 
Research on the use of assistive technology to engage students in high-level cognitive 
tasks has shown that students come to the classroom with individual assumptions, 
misconceptions, and ideas. Effective teaching practices should address these “misconceptions,” 
as teachers need to understand what students are thinking and connect with prior knowledge that 
may not be accurate or helpful. Students with cognitive deficits and/or learning disabilities might 
not explicitly share their existing beliefs or understanding of specific content or disciplines. 
Therefore, it is crucial that teachers find ways to understand their students’ capabilities, 
experiences, knowledge, and “cultural and linguistic” capital. 
Research shows that assistive technology can support teachers by providing strategies 
and tools that reduce the cognitive load and free the mind’s attention for high order thinking and 
problem solving (Ashman & Conway, 2017; Atanga et al., 2020). Prior knowledge allows for a 
cognitive process known as “chunking,” which involves reducing a larger set of items into 
smaller units (Anderson, 2000). “Chunking” information allows for pattern recognition and fits 
into the constraints of working memory. Teachers can use AT to conduct task analysis of 
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phonics-based reading and develop step-by-step strategies to break down texts into small parts to 
support students with mild, moderate, and severe disabilities (Christenson et al., 1989; 
McDonnell & Hardman, 2009). For example, teachers could practice consonant, and vowel 
sounds with students, such as “a,” and then show the short lowercase vowel sound “a” with 
previously mastered consonant sounds. After a few practices, teachers could blend words “c,” 
“a” “t”, “f,” “a,” “t.” This strategy can help students who have previously struggled with reading 
and writing to develop phonological awareness (Pacheco & Goodwin, 2013). 
Additionally, educators can use AT to help students reduce cognitive load by offloading 
memory-heavy tasks during problem-solving sessions. In a unit exploring students’ digital 
identities, teachers can utilize digital platforms, such as Google Groups or Wikispaces (Schweder 
& Wissick, 2011), to offload working memory. Teachers can use “interacting partners,” such as 
web-based media (e.g., co-writer), to allow students to work collaboratively and contribute ideas 
and thoughts easily (Schweder & Wissick, 2011). Students who have academic difficulty are 
more productive when working collaboratively on complex tasks, in pairs or small groups via 
digital platforms (Vaughn & Fuchs, 2003). By publishing online via blogs or wikis, students can 
also obtain relevant information through reciprocal learning and getting feedback on their work 
through collaboration. 
Linking Teaching Practices with AT Use to Design Inquiry-driven Curriculum 
Research has identified several ways to design practices with the use of assistive 
technology to incorporate strategies of designing inquiry-driven tasks with real-world 
connections. Studies have proven that children are natural learners who observe their 
environment as well as their surroundings. To support their education, teachers should encourage 
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students to make connections between new situations and their existing knowledge (Bransford, 
2000). 
To design an authentic learning environment, research dictates that teaching practices 
should help students fit the structured new knowledge into individual conceptual maps, and 
encourage students to “interpret, apply, and transfer” their knowledge into new situations 
(McTighe & Wiggins, 2012). McTighe and Willis (2019) argue that it is critical to activate 
students’ prior knowledge because this awareness can guide the brain to recognize connections 
with existing memory networks in the hippocampus. When the brain seeks patterns and matches 
new information with these pre-established patterns, the new information is readily encoded into 
short-term memory circuits (McTighe & Willis, 2019, p. 20). In practice, teachers should 
encourage students to build connected knowledge structures and learn from real-world scenarios, 
which might facilitate students to “uncover” their thinking and apply what they have learned to 
solve problems (Bransford, 2000). 
Special education teachers can also use AT to design a multimedia platform that 
encourages students to explore different cultural values, make connections with individual home 
culture, and raise global awareness (Foorman et al., 2004). Students with learning disabilities 
might be inactive learners, who have weak executive functioning, and struggle with planning, 
organizing, self-monitoring, and self-regulation (Englert & Zhao, 2001; McGill-Franzen & 
Allington, 1990; Swanson, 1999). The collaborative process allows students with diverse 
learning abilities to reinforce reciprocal teaching and peer learning (Palinscar & Brown, 1984). 
This process encourages students to activate prior knowledge and contributes to the classroom-
knowledge building process by asking questions, collecting feedback, tinkering with solutions, 
and sharing reflections (Scardamalia & Bereiter, 2014). When students are actively engaged, 
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they will have a reason to care about the content they are learning and can use it to deepen their 
understanding and to solve real questions or problems (Darling-Hammond et al., 2019; Gersten 
et al., 2000). 
Engaging Teaching Practices with AT Use to Scaffold the Learning Process 
The literature also suggests the use of AT to construct modes of inquiry that will allow 
students to integrate core concepts to different disciplines while scaffolding the learning process. 
The inquiry process includes scientific investigation, mathematical modeling, literary analysis, 
historical inquiry, or artistic performance. For instance, to enhance scientific investigation, 
teachers could use AT to build stronger, more retrievable memories by using a variety of sensory 
modalities when presenting information—oral, visual, and written—as well as tackling students’ 
common misconceptions in different subjects (Lahm & Nickels, 1999). Virtual reality devices 
can create simulations that can control extraneous stimuli while simultaneously providing 
students with opportunities to experience scientific information from multiple frames of 
reference (Linn, 2006). Students can also access and perform virtually simulated science labs to 
learn the scientific procedures and prepare for in-class physical lab experiments (Linn, 2006; 
Schaff et al., 2005). 
To support mathematical modeling, for instance, teachers could use virtual manipulatives 
that actively engage students by looking for patterns and underlying principles (Bouck et al., 
2014; Shin et al., 2017). Multiple strategies can be effectively used, which include checking 
students’ conceptual understanding by having them verbalize their thinking, as well as asking 
reflective questions while students are engaged with the virtual manipulatives. Students can also 
practice embedding virtual manipulatives within a framework composed by research-based 
instructional practices stressed throughout the text. The virtual manipulative has the potential to 
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develop the students’ mathematical behaviors (i.e., place value, single-digit addition with 
regrouping, subtraction regrouping, and single-digit multiplication) (Satsangi et al., 2018). 
Embracing AT Use to Facilitate Metacognitive Learning Skills 
The “metacognitive” approach and strategic creation of opportunities for feedback and 
reflection have been proven to effectively encourage students to become self-reflective learners 
and control their learning by having a defined set of learning strategies, individualized learning 
goals, and monitoring learning progress. Teachers need to know how to help students self-assess 
their understanding and how they best approach learning (Darling-Hammond et al., 2019, p. 10). 
Special education teachers can use assistive technology to facilitate metacognitive 
learning skills for students to reflect core learning concepts in classroom teaching. For instance, 
AT can model effective self-reflective strategies that support students with ADD or ADHD to 
develop social and emotional skills. Students with ADHD are open to social interaction when 
teachers use token exchange systems (e.g., Lerna et al., 2014) or video modeling to initiate 
conversations. Assistive devices can develop students’ functional skills (e.g., setting the table), 
conversational skills (e.g., interacting with others socially), and life skills (e.g., making a 
purchase in stores) (Crockett et al., 2017). 
Additionally, teachers can use AT in designing ongoing formative assessments. This 
practice allows students to evaluate work against a rubric, receive ongoing feedback, and 
continuously revise their work. For example, in a virtual learning community, students can take 
on anonymous personas, create avatars (i.e., virtual images of oneself), and explore and interact 
with other individuals in a thematic virtual world without the possibility of suffering from any 
stigma as a person with a disability (Schaff et al., 2005). Special education teachers foresee 
students with disabilities being engaged virtually to participate with other students in real-time 
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science discussions and problem-solving activities (Gardner & Clancy, 2017). Teachers could 
read through student conversations and indirectly assess their academic skills. Finally, by using 
portfolios, students can use multimedia to share and showcase projects that demonstrate their 
understanding of material through authentic tasks (Gardner & Clancy, 2017). These student-
centered assessments could lead to rich and authentic performance tasks that allow students to 
demonstrate their knowledge and skills and provide teachers with tools to understand what 
students are thinking and learning along the way (National Research Council, 2000). When 
students attempt to design and modify their projects multiple times, they are more likely to take 
ownership of the learning material and develop practical problem-solving skills in this inquiry-
driven process and gain confidence (Pedaste et al., 2015). 
Based on the analysis of the research findings in learning sciences, there is increased 
demand for schools and educational agencies to invest in technologies to prepare all students to 
become active, problem-solving members of the global economy (Dede, 2010). The multiple 
uses of AT encourage teachers to foster intellectual curiosity, develop updated pedagogical 
approaches, and to promote inclusive environments (Dukes & Lamar-Dukes, 2009). These 
strategies allow teachers to plan lessons with goals that are rigorous while also being appropriate 
for their students, serving as the pathway to engaging students in their own educational and 
social development. 
2.5. Applying the Innovating Instruction Model in Special Education Classrooms 
High-quality research-based intervention should inspire opportunities for ongoing 
collaboration between learning scientists and special education professionals to redefine 
impactful and effective opportunities for teachers (Borko et al., 2010; Desimone, 2009). 
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The Innovating Instruction model has been developed and applied in mainstream 
classrooms using design-based research, based on learning science and pedagogical theories, 
cultural relevance theory, leadership and change theories, professional development theories and 
the emerging affordances of technology. Through this model, teachers are positioned as 
designers who work with facilitators to co-design projects in their authentic learning 
environments. Technology serves as a “catalyst” for pedagogical innovation (cf. Meier, 2017) 
(see Table 1, CTSC Professional Development model: Innovating Instruction model). 
The three core elements of this model are design, situate, and lead. The design 
components incorporate the backward design approach (e.g., Universal Design for Learning and 
Understanding by Design) (McTighe & Wiggins, 2012), project-based learning (Kokotsaki et al., 
2006), culturally relevant pedagogy (Ladson-Billings, 1995), the inclusive use of technology, 
and reflective learning processes (Lave & Wenger, 1990). The situate component contextualizes 
the learning experience to teachers’ classrooms and their students, models the practices with 
hands-on approach, and provides individualized support for the teachers. The lead component 
prepares teachers to be leaders and works with building administrators, to empower individual 
leadership, and sustain a culture of change and innovation (Darling-Hammond et al., 2019; 
Fullan, 2015; Meier et al., 2021). 
 
 42 
Table 1. CTSC Professional Development Model: Innovating Instruction© 
 
DESIGN - Engage teachers as designers of student-centered, authentic learning experiences 
Embrace A Design 
Approach 
Model and support a backwards design approach to project planning that 
creates meaningful learning experiences for students. 
Enrich Content 
Knowledge 
Provide opportunities for deepening teachers’ understanding of content, 





Facilitate the design of authentic assessment and data use to identify and 
respond to student needs. 
Leverage Digital 
Tools 
Teach the integration of digital tools as part of the design process to 
facilitate interactive student learning and to enrich content. 
SITUATE - Provide learning experiences for teachers that respects them as professionals and 
adapts the learning for their particular school and situation 
Contextualize 
Teacher Learning 
Situate the design work in the professional lives of teachers in order to 
connect deeply to the realities of teachers’ classrooms and their students. 
Model Effective 
Practice 
Provide interactive, hands-on professional development that engages 




Co-construct project plans based on student and curricular needs, provide 
ongoing support for classroom implementation, and facilitate reflection on 
teaching and learning. 
LEAD - Support leaders in guiding and sustaining change initiatives, while positioning teachers 
as agents of change 
Envision Change Prioritize instructional leadership and develop actionable goals to promote 
change in self-identified areas of need. 
Empower 
Leadership at All 
Levels 
Provide a forum for identifying leaders--administrators, teachers, and 
community members--who can spearhead efforts that contribute to the 
common vision. 
Sustain A Culture 
for Innovation 
Scaffold educators’ efforts toward instructional innovation to realize goals 
beyond the immediate scope of the professional development. 
Research Lead research that informs the transformative use of technology in 
existing and emerging practices in schools, while contributing to evolving 
scholarship on innovations for teaching and learning 
 
 43 
Evidence of Practices 
Two recent National Science Foundation (NSF) grants—the Systemic Transformation of 
Inquiry Learning Environments (STILE 1.0) for STEM (Exploratory Award No. DRL-1238643) 
and STILE 2.0 (Early-Stage Design and Development Award No. DRL-1621387)—have 
established the model’s positive impact on teachers’ ability to design projects, to shift from 
disciplinary to transdisciplinary project design, and to shift instructional thinking to include 
inquiry-based approaches. 
Specifically, STILE 1.0 and STIlE 2.0 researched the model in thirteen urban school 
contexts with over 170 public school educators and yielded strong initial evidence of promise for 
developing teachers’ ability to design projects, to shift from disciplinary to transdisciplinary 
project design, and to shift their instructional thinking to include more inquiry-based approaches 
(Meier et al., 2021). The project recently received a third NSF grant to further refine the model 
by exploring the feasibility and utility of the approach. 
The research findings from the STILE initiatives demonstrate the positive impacts of the 
model for teachers’ pedagogical change as defined by shifts in STEM perspectives, STEM 
design practices, and STEM classroom practices (Meier et al., 2021). The research in thirteen 
diverse school contexts, included 169 classroom visitations, 372 planning meetings, and over 51 
hours of administrator interaction. The total dosage was estimated at 61 hours supporting 169 
teachers in the New York City public school systems, cumulatively serving over 7,536 students. 
Research identifies positive changes teachers have made under the STILE 2.0 program, 
specifically in teachers’ ability to design projects, shift from a disciplinary/ subject-orientation to 
a more sophisticated transdisciplinary focus, and their instructional thinking to include more 
inquiry-based approaches (Meier et al., 2021). Teacher questionnaire results suggested a 
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significant positive effect of the STILE intervention on teachers’ shifts in STEM content at the 
95% confidence level for Cohort 1 (treatment) condition (F (1,68) =4.9781, p-value=0.029). The 
estimated Cohen’s d effect size is 0.544. (Meier et al., 2021) (see Appendix A, Table A.1). 
Questionnaire results suggested no significant effect of the STILE intervention on teachers shifts 
in instruction at the 95% confidence level for Cohort 1 (treatment) condition (F (1,68) =1.58, 
p-value=0.21). The estimated Cohen’s d effect size is 0.306 (see Appendix A, Table A.2), which 
is considered small (Cohen, 1988). Overall, questionnaire results suggested a small, but 
significant positive effect of the STILE intervention on teacher shifts in STEM content and 
instruction combined at the 95% confidence level for Cohort 1 (treatment) condition (F (1,68) 
=4.097, p-value=0.047). The estimated Cohen’s d effect size is 0.494 (see Appendix A, 
Table A.3), which is considered a medium effect (Cohen, 1988). Please see Appendix A to 
review the questionnaire results (Meier et al., 2021). 
Research gains a clearer understanding of core components of the STILE for STEM 
design process (Meier et al., 2021; STILE 2.0 Year 4 annual report). The shifts reported by 
teachers showed the knowledge and instruction occurred alongside their engagement in the core 
components of the Innovating Instruction model. Teachers’ ability to design STEM content and 
instruction are especially noteworthy, as survey results, facilitator logs, and project artifacts (i.e., 
UbD framework) all indicated teachers’ shift from a disciplinary/subject-orientation to a more 
sophisticated transdisciplinary-focus, as they included more inquiry-based approaches in their 
practice (Meier et al., 2021). 
Additionally, research showed the important role that administrators play in supporting 
teachers who participated in STILE 2.0. School administrators who participate in the STILE 2.0 
program are asked to collaborate with the STILE team to build a transdisciplinary STEM culture 
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while encouraging leadership involvement and providing ongoing support for the teachers. 
School administrators have varied in their administrative styles, and these variations also 
influenced administrative involvement and support practices (Meier et al., 2021). 
To properly prepare teachers to develop inquiry-driven practices in inclusive classrooms, 
the dissertation study adopted the Innovating Instruction model for inclusive learning 
environments. To address the challenges in special education, the design of the professional 
development provides for teacher development of a shared knowledge base of the core AT 
design principles and curriculum goals. It also provides for the development of core learning 
science concepts, and helps teachers establish teaching practices in diverse classrooms. The 
Innovating Instruction model offers a unique way to rethink professional development as a joint 
venture between researchers, scholars, facilitators, and teachers to apply scholarship to field 
practice. The model recognizes the value of assistive technology in professional development. 
Embrace Inquiry as Stance Approach 
The Innovating Instruction model recognizes the importance of the “inquiry as stance” 
approach (Cochran-Smith & Lytle, 2011) that encourages joint efforts from university 
researchers, educators, practitioners, and school professionals to work collaboratively to tackle 
common special education challenges. This approach prompts agencies to learn from each other 
to refine educational practices. This partnership also gives teachers ownership to explore and 
design meaningful educational content, develop beneficial classroom practices, and gain support 
from the leadership team in building an inclusive and equitable learning space. The model is 
critical to support the teacher’s shift from lecture and textbook-oriented pedagogical content 
knowledge (Shulman, 2013) to establishing a more collaborative inquiry-based approach 
(Bransford et al., 2000). It provides teachers with a process to shift from transmission-based 
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systems (Russell et al., 2001) that create drill practices for students to repeat and memorize 
information. 
Research-driven Professional Development Based on Learning Sciences 
Informed by research from the learning sciences, the Innovating Instruction model 
incorporates critical elements to support teachers in the design of projects that facilitate inquiry-
based learning environments and discourse. By engaging teachers in this design-centered 
process, teachers can deepen their own content knowledge and pedagogical practices (Darling-
Hammond et al., 2019). Specifically, the design frameworks outlined by Understanding by 
Design (UbD) (McTighe & Wiggins, 2012) as well as the Universal Design, provides a guide for 
teachers in the development of project-based learning (PBL) curriculum, performance 
assessments, and classroom instruction that supports inquiry learning (Cooper & Murphy, 2021). 
Project-based Learning was based on the learning sciences findings that students gain a 
deeper understanding of material when they actively construct their understanding by working 
with and applying ideas and theories in real-world contexts (National Academies of Sciences, 
Engineering, and Medicine, 2018). PBL started with a driving question in a real-world situation 
that learners find meaningful and important (Cooper & Murphy, 2021; Krajcik, 2015; Nahum 
et al., 2007). Specifically, the guiding questions in PBL help teachers to focus on concrete goals 
and give students agency in the open inquiry learning spaces. Students have opportunities to 
explore, engage, and collaborate on projects across disciplines while using AT to present projects 
to tackle real-world problems. The PBL hands-on projects allow teachers to develop high-impact 
instructional strategies and design high-order thinking processes in classroom practices. 
Additionally, the Innovating Instruction model develops the design skills of teachers 
through professional development that situates the model to the needs of individual teachers’ and 
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their development. Situated learning (Lave & Wenger, 1991) describes learning as the 
distribution of knowledge among participants. To contextualize the learning experience for 
teachers, the model designs experiences that build on teachers’ personal, cultural, and linguistic 
knowledge, to value individual teaching voices and initiatives to develop the professional 
learning communities (Cochran-Smith & Lytle, 2011; Darling-Hammond & Oakes, 2019). 
Universal Design for Learning 
Finally, the Innovating Instruction model incorporates components of the Universal 
Design for Learning (UDL), which creates pathways for teachers to use assistive technology to 
support students with diverse learning needs. Initially developed by Rose and Meyer (2002), 
Universal Design for Learning provides a framework for teachers to use different means, access, 
and presentations to support learners from diverse backgrounds. The UDL framework was 
developed based on neuroscience and practices in education, and it has proven to be flexible and 
accessible for all students, including those with learning differences. To make sure the 
instructional goals, assessments, methods, and materials are universally accessible, the UDL 
framework consists of three core principles. The first principle is to provide multiple means of 
presentations for teachers to take advantage of different ways to present information to overcome 
the physical, perceptual, and cognitive barriers in students’ learning (Hall et al., 2015). Research 
has illustrated that visual and oral content supports student learning and facilitates their 
understanding of the content knowledge in daily classroom (Burgstahler et al., 2000). The second 
principle is to provide multiple means for actions and expression that considers the diversity that 
learners use to plan, strategize, and perform tasks to express what they know (Rose & Meyer, 
2002). Research studies have demonstrated the effectiveness of digital reading environments to 
support students with severe cognitive disabilities (Coyne et al., 2012). Students who engage in 
 
 48 
multi-modal learning and expression have outperformed students taught using traditional offline 
strategies (Coyne et al., 2012). The third principal of UDL is to provide multiple means of 
engagement with an emphasis on providing different ways to engage learners (Rose & Meyer, 
2002). Research has shown the effectiveness of principles to sustain student interest and 
persistence while improving learning outcomes for students (Roseth et al., 2008). 
Inclusive Culturally Relevant Approaches to Support Social Justice and Equity 
To challenge the deficit thinking teaching model, professional development should also 
nurture an inclusive space for teachers to reflect and develop a sense of cultural awareness of the 
students in their classroom. Given the well-documented, disproportionate representation of racial 
groups in special education communities (Harry & Klingner, 2014; Morgan et al., 2018), 
designing curriculum that is culturally relevant and sustaining (Ladson-Billings, 1995) is 
particularly important to the special education community. Because deficit beliefs discourage 
and hinder student success (Rappolt-Schlichtmann et al., 2018; Ravneberg & Söderström, 2017), 
the professional development model prepares special education teachers to design authentic 
learning tasks with real-world connections to leverage greater learning opportunities for students 
with special needs. The model engages an inclusive learning space that values all learners and 
embraces culturally relevant pedagogy (Ladson-Billings, 1995). As students work 
collaboratively on projects, teachers create opportunities to connect practices to students’ prior 
knowledge, develop strategies to solve real-world problems, and reflect existing knowledge with 
increasingly complex inquiries. This collaborative effort respects students’ individual identities, 
familiarities, cultural heritage, and embraces individual diversity and differences in the learning 
space (Ladson-Billings, 2009). With the emphasis on the culturally relevant approach, teachers 
might perceive and reconsider students’ learning abilities and design the curriculum to encourage 
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students with the real-world connections and advance the learning in building the classroom 
culture. The adapted Innovating Instruction model designs professional development to position 
teachers as designers and tailor individual learning demands through the design process. The 
co-designed projects are culturally responsive and create an inclusive culture environment for 
students to work in groups, discuss ideas, brainstorm strategies, and take more ownership 
through the learning process. 
Developing Pedagogical Practice and Knowledge Repository with AT 
Designing Instructions to Build on and Expand Knowledge and Experience 
Four major instructional strategy categories have extensive empirical support which 
demonstrates their efficacy in building and expanding students’ knowledge and experience with 
AT application. This includes using AT to provide explicit instruction (e.g., Archer & Hughes, 
2011; Gersten et al., 2000), design questioning and discussion techniques such as inquiry-
learning or problem-based learning (e.g., Hung et al., 2008; Knight, 2002), scaffolding (e.g., 
Archer & Hughes, 2011; Friend & Bursuck, 2018), and communication and peer-assisted 
learning (e.g., Fuchs et al., 1997; Mathes et al., 1998; McMaster et al., 2007). Teachers could use 
AT to deliver explicit instructions and engage students while employing scaffolding, hands-on 
experience, virtual simulation, and peer collaboration. For example, teachers can use AT to 
provide adequate time for students to respond to questions and formulate thinking (e.g., time-
delayed mobile apps); involve all the students are involved the group discussion (e.g., Table 
Hop/Pass, Response Cards, or Hands Signal); provide students feedback with individual or 
group-based discussion and communicate overarching principles of educational content while 
engaging student interest (Harniss et al., 2007; Parsons et al., 2018). 
To contextualize literary analysis and historical inquiry, teachers can use digital graphic 
organizers to help students with learning disabilities plan compositions (e.g., Hattie, 2012; 
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Sessions et al., 2016), while looking for main ideas (Baxendell, 2003; Hughes & Dexter, 2011) 
in the writing assignments. Students with dyslexia could simultaneously use word processing and 
word prediction software, to document their ideas, transcribe words, edit, and revise drafts, and 
then share with the class (Michaels & O’Connor, 1990; Peterson-Karlen & Parette, 2007; Rose & 
Meyer, 2002). 
Differentiate Instructions to Meet Students’ Special Learning Needs 
Teachers can use AT to differentiate learning instructions to meet individual learning 
needs (e.g., Bursuck & Damer, 2015). Differentiation, at its core, embraces differences to create 
personalized support for deeper learning and draw upon individual knowledge repositories to 
facilitate the construction of knowledge (Darling-Hammond et al., 2019). To welcome 
differences in an inclusive classroom (McLeskey & Waldron, 2007), teachers need to adjust and 
design curriculum to develop the students’ relevant skills (e.g., reading, writing, mathematics, 
science, self-regulating). Assistive devices can accommodate individual differences by providing 
opportunities for independent or group learning, accommodating individual or subgroup 
differences, encouraging multiple interpretations of events and situations, and allowing students 
to discover key ideas individually. For example, research showed that assistive technology could 
allow teachers to provide individualized instructions and scaffold the learning process for 
students with special needs (Kokotsaki et al., 2016). For example, the digital mobile app Solve 
It! can help develop an autistic student’s real-world mathematical problem-solving abilities 
(Schaefer Whitby, 2013). This is especially helpful for students who have spina bifida (Coughlin 
& Montague, 2010), autism (Belfiore et al., 2008), and other intellectual disabilities (Chung & 
Tam, 2005) in virtual or hybrid spaces (Barton & Tan, 2009). Solve It! positions students as 
knowledge-builders (Scardamalia & Bereiter, 2014) who can break questions into concrete steps, 
brainstorm multiple strategies to solve problems at each step, and gives them the ability to 
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increase reading comprehension by explaining literature in their own words, visualizing a 
diagram, hypothesizing a plan, and calculating and predicting answers. 
Additionally, it is important to use AT to provide timely feedback, as this has proven to 
be one of the highest yielding classroom strategies (Black & Wiliam, 1998). Other instructional 
adjustments include using AT to activate background knowledge (e.g., Pressley, 2000; Wood et 
al., 2008), conduct formative assessments (e.g., Hollingshead et al., 2017; Nolet & McLaughlin, 
2005; Vandercook et al., 1989), and organize content structure (Bursuck & Damer, 2015; Dean 
et al., 2012, Delisio et al., 2017; Singleton & Filce, 2015; Swanson & Deshler, 2003). Picture 
Exchange Systems (PETs) can assist teachers to scaffold the instructions in reading the writing 
practices, which can make inquiry-based learning more effective and reinforce positive behaviors 
(Hmelo-Silver et al., 2007). 
Creating Rich, Collaborative, and Inclusive Environments for Learning 
AT enables teachers to be designers by building an inquiry-based learning environment 
and creating an inclusive learning environment. Special education teachers can act as designers 
who use AT to adopt culturally appropriate pedagogy and construct mutually respectful learning 
spaces (Ladson-Billings, 1995). Students are more engaged in the learning process when they 
connect their language, cultural background, and experience to the classroom (Ford & Russo, 
2016). In multilingual and bilingual classrooms, AT can link the students’ home culture to school 
learning environments. This can be done by teachers working collaboratively to make systematic 
decisions about students’ cultural and language differences and link the curriculum to groups that 
reflect cultural diversity. 
For example, teachers can use simulations to present students with the trend of 
globalization in literary and social studies classes and use video conferencing systems to connect 
students in the classroom to different locations, encouraging students to share and learn from 
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each other. Teachers can use AT to establish economy token systems and give positive rewards 
to encourage appropriate behaviors from students with autism and ADHD. Other classroom 
management tools include Quizlet, Picture Exchange Systems, and various productivity apps in 
the Apple/Android store. Additionally, teachers can use AT to develop students’ social and 
emotional skills to create an emotional bond between members within their community (Durlak 
et al., 2011; Freeman & Alkin, 2000). The tools have the potential to support and empower 
students to be empathetic and embrace diversity, consequently leading to an inclusive climate 
within the school systems that facilitates learning. To encourage teachers to design an optimal 
learning experience for their students, the professional development itself models different ways 
to use assistive technology in classroom teaching (see Table 2). 
For instance, special education teachers can explore multiple ways to use assistive 
technology to deliver instruction, scaffold and differentiate learning needs, and facilitate an 
inclusive learning environment. Most importantly, teachers can design curriculums that reflect 
the different ways to use AT to make it accessible for diverse learners, rather than use assistive 
technology to accommodate “deficits” for students with special needs (see Table 2). 
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How information is being 
represented 
Action & Expression  











● Sensors (e.g., color-
detection, Arduino) 
● Manipulatives (virtual 
vs. tangible) 




● Digital/board games 
Planning Instruction  
● Cognitive tools, such as 
memory aids (recorders, 
word completion, 
information retrieval) or 
stimuli control (noise 
reduction)  
● Access tools (e.g. 
Speech recognition) 
Facilitating Discussion  
● AAC systems, e.g., 
aided or unaided 
communication/symbol 
system(s) 

















● Digital Portfolios (e.g., 
See Saw) 




● 3-D creation(s) 
● Graphic organizer (e.g., 
concept map) 
● Blog(s) (e.g., cowrite) 
Adjustment 
● Tactile access (e.g., 
braille system) 
● Auditory access (e.g., 
AAC, Reading pen) 
● Visual access (screen 
readers, magnifiers, 
high-contrast material) 
● American Sign 
Language  
● Hearing aids 
Accommodation  
● Communication (larger 
print, color contrast, 




assembly, lifting)  
● Mobility (sitting, 
standing, walking, 
















Sustaining inquiry   
● G-suite tool(s): google 
classroom(s) 
● Word cloud generator(s) 
(e.g., menti.com) 
● Collaborative discussion 
boards (Padlets) 
● Shared music playlist(s) 
Knowledge building  
● Physical classroom 
organization, such as 
lights, walls, floor space 
● Timers 
● Calming kits 
● Individual time planner 
● Open-ended tasks  
Social and emotional 
skills  
● Video modeling 
● Robotics  
● Switch-controlled toys  
● Appliance control 
adaptations 
● Small group activities 
(e.g., turn-talk) 
● Musical instrument 
digital interface 
 
Designed based on information found in Rose & Meyer (2002) and National Academies of 





Major new technological changes have given educators new ways to support and 
encourage teachers to make the pedagogical shifts necessary for teaching and learning in the 
twenty-first century. The learning space where knowledge and technological breakthroughs are 
changing so rapidly means that both teachers and students need to develop new ways and means 
for problem-solving, critical thinking and exploration, communication, and collaboration 
skills.  This technology revolution that has taken place, and is continuing, has created new 
opportunities for learning and teaching in special education classrooms, leveraging more learning 
opportunities to support all students in the inclusive learning environment.  But even so, basic 
issues of equity, access, and inclusion still exist in special education (Ainscow, 2020). 
To strengthen teacher education, the literature suggests that it is critical to prepare 
teachers to use assistive technology (AT) more strategically to design curriculum around the 
specific needs of their students in ways that engage them more deeply in inquiry-based learning 
(National Academies of Sciences, Engineering, and Medicine, 2018). Since school systems are 
complex, joint efforts are needed from researchers, scientists, and professionals to make these 
shifts. Effective professional development will be critical in making these changes, which also 
depend on the evolution of teachers’ beliefs, available resources, and administrative support. The 
process for adopting innovative technology will require time and consistent efforts. Essentially, 
in recognizing the potential of AT, this adapted professional development (PD) approach could 
offer an opportunity for collaboration between researchers and special education professionals to 




Historically, the No Child Left Behind Act of 2001 requires that each state make “high-
quality” professional development available for all teachers. However, the NCLB did not specify 
the core features of high-quality PD across the states. Similarly, the IDEA espouses a bottom-up 
approach that serves special needs students with Individualized Education Programs (IEPs) and 
provides professional development to maximize support and improve the qualifications of 
special and general education teachers. ESSA adopts a “top-down” approach which requires 
states to establish consistent standards, assessments, and accountability systems. Teachers are the 
critical means for helping children reach their full potential. To support teachers while fostering 
their talents, the Teaching Commission proposed a multifaceted approach with high-quality 
professional development to develop instructional practices and ensure students’ achievement in 
the inclusive learning environment (Teaching at Risk: A Call to Action, 2005). To reform the 
“separate but equal” policy that was traditionally implemented for special education students, 
collective efforts from the practitioners and researchers are necessary to address the imbalance in 
testing and accountability systems for students, equalize power dynamics, match the student 
needs, and school resources, which will create balanced, culturally equitable, and linguistically 
diverse learning communities.  
This dissertation investigates the adaptation of a research-based professional 
development approach, Innovating Instruction, for special education teachers. Teachers need 
assistance to integrate AT into curriculum planning to connect students with deeper modes of 
inquiry, understand students’ cultural experiences, value choices and voices, and construct an 
inquiry-based learning environment. Psychologists could potentially develop better 
communication strategies that facilitate the diagnostic process with the use of AT. Special 
education teachers might utilize AT tools to identify effective strategies, differentiate students’ 
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learning needs, and maximize support for students in both general and special education 
classrooms. Special education teachers can efficiently and effectively evaluate students’ learning 
capabilities with the help of AT devices. Thus, professional development is imperative for 
teachers to understand the design principles of AT and to develop curriculum to support students 
with disabilities. 
When teachers are learning and developing pedagogical practices to create an inquiry-
driven learning environment, the Innovating Instruction model provides a meaningful pathway to 
design the PD (Meier et al., 2021). The need to prepare special education teachers for teaching 
with technology became even more critical in 2020 when the world suddenly relied on virtual 
learning due to the COVID-19 pandemic. To disrupt the existing deficit thinking framework and 
reflect the best practices of learning sciences, the study explores the preparation of special 
education teachers to design inquiry-driven practices for all students in the classroom. The next 




Chapter 3: Methodology 
3.1. Research Study Background 
In the second half of the 21st century, scholars in the field of special education have 
focused their attention on science as the main discipline that can be used to improve the school’s 
capacity to accommodate students with special needs (Florian, 2013). Knowledge of special 
education has been derived from joint disciplines (e.g., neuroscience, psychology, computer 
science), and has shifted to evidence-based practices. The practices must provide clear evidence 
of the positive effects on the use of assistive technology to teach students with learning 
disabilities. This emphasis is consistent with the No Child Left Behind Act (NCLB) while 
pushing toward inclusive education. In a special education setting, the variability of students, 
teachers, and schools pose challenges to developing systematic interventions to identify the 
causal relationship between the instructional approach utilized herein and student/teacher 
outcomes. Data collection can be complex as professional development is socially mediated, and 
the researcher needs to interact with multiple stakeholders (e.g., speech pathologist, psychologist, 
occupational therapists) and key players (special education teachers, IEP services team, general 
education teachers) to maintain accuracy. Additionally, schools are complex systems with 
several moving parts (e.g., teachers, parents, students, service-providers, communities). 
Therefore, it is difficult to analyze the collected data in an open, multi-level organizational 
structure because there are many factors at play (see also Mason & Barnes, 2007; Matland, 1995; 
Patton, 2010; Stame, 2004). 
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The Logic Model 
The study used the convergent parallel mixed methods to investigate the adaptation of a 
research-based professional development approach, Innovating Instruction, for special education 
teachers. This method combines qualitative and quantitative research strategies to tackle the 
complexity of sources while allowing the researcher to make inferences based on the special 
education research (Chatterji, 2016; see also Collin et al., 2006; Johnson & Onwuegbuzie, 2006). 
To capture the dynamic interactions between the key stakeholders, the systems-based logic 
models create the inductive space for researchers to identify relevant factors, map variable inter-
relationships, and infer correlational pathways through the intervention (see Figure 3). 
 
Figure 3. Research Study Logic Model 
 
Mixed Methods Overview 
Guided by pragmatism, mixed methods research relies on both quantitative and 




[Mixed methods research is defined] as research in which the investigator collects 
and analyzes data, integrates the findings, and draws inferences using both qualitative and 
quantitative approaches or methods in a single study or a program of inquiry. (p. 4) 
Researchers utilize the mixed methods to collect and analyze both quantitative and 
qualitative data in response to their hypothesis and research questions (Creswell & Creswell, 
2017). Qualitative data are often open-ended and capture the experiences of participants from 
their personal perspectives. Quantitative data, however, focus on concrete factors and behaviors 
to identify the causal relationships and correlations between the presentation of information and 
its application throughout the research study. This method of design allows the researcher to 
leverage and integrate the strengths of both types of data collection to create an accurate picture 
of the program’s usefulness, and then organize procedures into specific research design to 
conduct a more effective and impactful research study (Rossi et al., 2019). 
The convergent parallel mixed methods was initially conceptualized as triangulated 
design “to obtain different but complementary data on the same topic” (Morse, 1991, p. 122). 
This research method aims to combine the strengths of both quantitative and qualitative data to 
analyze the results of the research study more accurately and completely. After the study is 
complete, the researcher begins by analyzing quantitative statistical results, and then reviews the 
qualitative analysis to gain a clear understanding of the research problem in a complex, social 
environment (Creswell & Creswell, 2017; Patton, 1990). 
3.2. Research Method Overview 
This study examines the efficacy of preparing special education teachers to design and 
use assistive technology (AT) in inclusive classrooms. The professional development approach is 
based on the Center for Technology and School Change (CTSC) Professional Development 
Model: Innovating Instruction©, which was developed for “mainstream,” general education 
teachers. This research helped prepare special education teachers to use assistive technology to 
 
 60 
tailor their instruction to address individual learning needs. The teachers in this study also 
learned how to leverage greater learning opportunities to create inclusive environments with the 
AT use. 
The research investigates the adaptation of the Innovating Instruction model for special 
education teachers to improve the teacher’s capacity to design meaningful, inquiry-based 
pedagogical practices. The researcher recruited approximately twenty teachers to apply the 
Innovating Instruction framework into special education. Each professional development session 
took a situated approach that contextualized teacher learning in classrooms, modeled effective 
practices, provided individualized support for classroom implementation, and encouraged 
ongoing feedback (see Figure 3, CTSC Design Principles). Through this model, teachers were 
positioned as “change agents” (Meier et al., 2012) with the potential to lead and sustain these 
changes in the school itself and district. 
3.3. The Researcher 
The researcher participated in the design and implementation of effective methods based 
on the existing literature. The researcher designed a protocol for measuring the use of technology 
in special education classrooms and used the instrument to measure the same before working 
with the teachers. The researcher also designed and implemented the intervention program, co-
designing projects with the teachers that showcased the use of technology for inquiry learning. 
This design followed a model developed by the Center for Technology and School Change, 
where the researcher worked with the research team on a related National Science Foundation 
project. Finally, the researcher assessed the use of technology after the implementation of these 
projects, using a classroom observation protocol, an interview protocol, questionnaire, and a 
project rubric to capture the complex link between targeted professionals. 
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3.4. Research Questions 
Guided by the logic model of the research study, the intervention aimed to investigate 
connections among professional development, assistive technology, and special education (see 
Figure 3, the Logical Model). The three core research questions are: 
Research Question 1: How do special education teachers in the identified schools 
currently use assistive technology in the special education classrooms? 
Research Question 2: What is the impact of a professional development program that is 
focused on the innovative uses of assistive technology on teachers’ perception of the assistive 
technology? 
Research Question 3: How could the Innovating Instruction model be adapted to 
prepare special education teachers to design new inquiry-based approaches for students with 
special needs, using a model that combines in-depth professional development with the use of 
assistive technology? 
Research Question 3.1. To what extent are teachers satisfied with the professional 
development program?  
Research Question 3.2. Do teachers change their design practices after the professional 
development program? 
Research Question 3.3. Do teachers adapt their pedagogical practices after the 
implementation of their designed projects incorporating the assistive technology? 




3.5. Study Design 
The study used the convergent parallel mixed methods to investigate the adaptation of a 
research-based professional development approach, Innovating Instruction, for special education 
teachers. The researcher worked with twenty teachers in metropolitan area private schools to 
design an AT integration project. The professional development program was delivered in five 
phases, including a general introduction and informal needs assessment, planning, 
implementation, and reflection. In each session, the research study focused on the use of assistive 
technology to create a positive impact on the teacher’s ability to design projects.  The researcher 
collected both quantitative and qualitative data to document changes in the methods used by 
participating teachers in designing inquiry-driven projects with the use of assistive technology. 
Both quantitative and qualitative phases were connected (Hanson et al., 2005) in understanding 
the adaptation of a research-based professional development approach, Innovating Instruction, 
for special education teachers and their ability to design inquiry-based lessons. 
Procedures 
The research placed special emphasis on the use of assistive technology to support a 
positive impact on the teacher’s ability to design projects. The professional development used a 
combination of in person and remote professional development sessions to accommodate 
COVID-19 conditions and provide effective ways for special education teachers to adapt, use, 
and integrate assistive technology in special education classrooms while supporting individual 
learning differences. 
To select the assistive technology that reflects “best practices’’ from our growing 
understanding of the learning sciences, the research identified meaningful ways to use 
technology in classroom teaching and then explored the software with special education teachers 
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(Bransford, 2000; National Academies of Sciences, Engineering, and Medicine, 2018). Based on 
this analysis, the study modeled the use of assistive technology in four main areas: (1) using AT 
to design high-cognitive tasks that help students link and organize information (e.g., Harniss 
et al., 2007); (2) using AT to differentiate instruction in order to meet individual learning needs 
(e.g., Bursuck & Damer, 2015); (3) using AT to build inquiry-based learning environments with 
the help of the design process; and (4) using AT to conduct formative assessment to provide 
effective feedback (Aldon et al., 2017). 
The main professional development sessions were designed in a synchronous mode via 
Zoom video conferencing platform. All sessions used live Google Slides and Nearpod platforms 
to model the meaningful use of assistive technology with the integration of multi-sensory 
components and formative assessments. The digital technologies included but were not limited to 
digital collaborative boards (e.g., Padlet), graphic organizers (e.g., Bubble.us, Coggle), G-suite 
tools (e.g, Google doc, Google spreadsheets, and Google slides), and relevant digital software to 
foster students’ exploration (e.g., Thinglink, BookCreator, or Scratch). Other digital resources 
were introduced as secondary resources, including Epic digital storytelling resources, Newsela, 
and Kids Magazines, or Menti-meter, an anonymous collaborative technology conducting for 
formative assessment. Also, in each session, teachers who participated in the study had small 
group discussions in Zoom breakout rooms to share common challenges in special education 
classrooms and propose potential solutions to enrich class projects and design projects to nurture 
an inquiry-based learning environment. 
3.6. Study Context and Intervention 
The professional development session initially provided an overview and introduced 
participating teachers to share their perspectives on the usefulness of professional development. 
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This was followed by five additional large-group sessions. Participants were able to explore 
higher-order thinking tasks, rethink the use of AT, discuss how to effectively facilitate student 
discourse and community learning, and develop problem-solving and research skills to facilitate 
students’ understanding through different types of assessments (e.g., formative, summative, and 
pre-assessments). To model the effective use of assistive technology in classroom teaching, five 
specific sessions were developed to strengthen teachers’ design ability in classroom teaching. 
The session outline is shown in the following Table 3. 
 
Table 3. Professional Development Session Outline 
 
PD Goals and Objectives Assistive Technology Collected Instrument 
Phase 1 Positioning teachers as 
designers with the use of 
AT. 





Phase 2 Exploring higher order 
thinking tasks in 
rethinking the use of AT. 
Coggle, Bubble.us, 
Inspiration,  





Phase 3 Developing problem-
solving and research skills 
to facilitate students’ 
understanding 
Thing link, virtual 
manipulatives, simulation 





Phase 4 Engaging students in 
collaborative learning. 
Google apps, One drive 

















Phase 1. Positioning Teachers as Designers with the Use of AT 
The first phase of professional development introduced participating teachers to the 
foundations of assistive technology and its ability to aid teaching and learning in inclusive 
classrooms. The session began with the researcher explaining different types of AT and how they 
are categorized; each tool is labeled as either low, medium, or high-level. Individual participants 
were then asked to think about examples of how they are already utilizing AT in their 
classrooms. The researcher shared the core principles regarding how students learn (Bransford, 
2000) by connecting new information to prior knowledge, engaging theoretical examples with 
the real-world issues, and developing meta-cognitive skills. This background set the stage for a 
discussion on the importance that cognitive, social, and cultural practices have in shaping how 
people learn. After introducing the theoretical framework and background, the researcher 
explained that AT involves complex digital software that can be beneficial to assist students for 
both cognitive and non-cognitive orientation. The researcher also shared new forms of AT and 
encouraged teachers to adapt these tools into their lessons. The researcher shared different 
targeted skills that AT could address, such as the student’s attention span, perception, memory, 
knowledge representation, language, problem-solving, and analytical thinking (see Figure 4). 
The following charts were provided to the participants to encourage teachers to think 
about the reasons for using and potential applications of AT in the classroom, while also 
considering the complexity of AT integration. The horizontal axis lists core cognitive strengths 
necessary for students to benefit from the integration AT in the classroom. The vertical axis lists 
core technological competencies including memory aids, tracking, stimuli control, organizational 




Figure 4. Assistive Technology in Classroom Teaching and Learnings 
 
 
Phase 2. Exploring Higher-order Thinking Tasks in Rethinking the Use of AT 
High-level cognitive tasks are directed toward understanding concepts that require 
complex and sustained cognitive activity from the user; this includes utilizing problem-solving, 
decision-making, attention, and judgment skills (Clark, 2007). In serving students with 
disabilities, these inquiry-oriented tasks can direct students’ learning and help them cope with 
their cognitive deficits. participants brainstormed different ways to integrate AT in their 
classrooms across different disciplines. This interaction provided participants with the 
opportunity to research, analyze, and synthesize information to make decisions on the types of 
AT they believed would best support special needs students in completing these cognitive tasks 
during the second session. 
During this session, the researcher introduced the Padlet, which was a collaborative board 
that allows participants to understand the technical features and the functionalities of the 
collaborative board. Then, participants were divided into small groups to brainstorm potential 
uses of digital tools in classroom teaching with the use of Padlet software. These breakout rooms 
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allowed participants to discuss their ideas and share personal practices. Additionally, they were 
able to post ideas on the Padlet in different modalities, including images, texts, and voices. After 
the participants reviewed ideas from other groups, each group presented ideas with the 
community to share their perceived challenges and the potential opportunities for incorporating 
AT into special education classrooms. By providing concrete examples of how to use the Padlet, 
the researcher shared one Padlet-associated UbD with participants. This technique invites 
students to design and discover the origins of the Leaning Tower of Pisa in Italy and encourages 
them to analyze the structure of the building. 
Additionally, to situate the demands of students in deaf and hard of hearing classrooms, 
the session introduced participants to the online Boardmaker as an alternative language tool for 
students with speech challenges. participants explored the Boardmaker, and practiced using the 
customized keyboard, text-to-speech communication, games, and crafts in small groups. 
participants then pros and cons of incorporating this type of AT into classroom discussions (see 
Figure 5 below). 




When discussing the values of this activity, participants addressed the necessity and 
affordance of AT in achieving the primary goal of building student’s inquiry practices. 
participants also analyzed how the AT could support students’ thinking and push students’ 
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thinking boundaries (Morfidi et al., 2018). This discussion helped to clarify the purpose and roles 
of AT in the Padlet activity, and participants were able to conceptualize additional ways that AT 
could be used to support students’ research, communication, and higher order thinking skills. 
Phase 3. Developing Problem-solving and Research Skills to Scaffold Learning 
Since the inception of the formal approach to special education, literacy development has 
been heavily prioritized (Power & Leigh, 2000). Research shows that AT is effective to help 
students develop literary, research, and problem-solving skills through tools such as alternative 
language devices, co-write, and Boardmaker. Assistive technology including iPads and tablet 
applications, facilitate the process of gathering information while motivating students to become 
increasingly interested in what they are learning (Lindeblad et al., 2017). During PD, participants 
reviewed the AT tool inventory detailed in current research across disciplines to develop in-
depth knowledge and advanced instructional strategies (see Table 4). 
Pedagogically, studies have shown the effectiveness in exposing students to multisensory 
learning environments to strengthen their problem solving, creativity, and decoding skills 
(Alenizi, 2019). Empirical evidence demonstrates that the use of multisensory elements 
embedded AT enhance knowledge, and help students improve upon and retain knowledge (Price 
et al., 2017). Therefore, the activity was designed to demonstrate how multisensory elements in 
AT could be incorporated to facilitate the higher-order cognitive demand tasks for students. 
participants explored Concept maps (https://coggle.it/), BookCreator (https://bookcreator.com/) 
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For purposes of professional development, participants worked as small groups to design 
lesson projects introducing Christmas traditions with a multisensory approach. Each group had 
access to one or two nodes used pictures in explaining the traditions and history of Christmas in 
celebrating the world’s diversity. Each group member was able to select a specific topic and add 
tags to explain these topics with illustrations. Additionally, each group was encouraged to share 
ways to establish relationships across different topics and create sub-concepts that illustrate how 
these ideas are related. The virtual learning environment with multisensory video and audio 
allowed participants to experience working in a common digital space. Although each group had 
their own tasks, they were able to see the contributions of each member to the group Thing link 
and provide each other with feedback and support. The small group discussion focused on the 
cognitive demands the task required and ideas for how to use AT to encourage a virtual 
multisensory learning experience. participants noted that using Thing link together enabled them 
to see each other’s work in real time. At the same time, the collaborative experience was 
powerful in allowing participants to think about the multi-sensory approach involved in catering 
to learning differences and support a culturally diverse environment that allows students to 
interact with each other. Then, in the main room discussion, participants analyzed the use of AT 
based on criteria for cognitive task-driven inquiry and the assistive technology tools. 
Phase 4. Engaging Student Discourse in Collaborative Learning 
Research shows that collaborative learning further strengthens and provides an authentic, 
motivating, and socially enriched learning environment for students. Through virtual 
collaboration, students were able to interact with each other and use Google Apps 
(Suwantarathip & Wichadee, 2014) to strengthen their reading, writing, and reasoning skills. 
Studies have confirmed that Google Apps foster computer-supported collaborative learning by 
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creating an authentic learning experience for students that assists them in generating meaningful, 
intellectual conversations (Nithya & Selvi, 2017). Additionally, this type of instruction can 
strengthen the writing and reasoning skills with the use of Google Docs (Suwantarathip & 
Wichadee, 2014; Zhou et al., 2012). Google Sheets provides students and educators with 
opportunities to explore data and present information while promoting higher order thinking 
skills (Sinex et al., 2016) in the inclusive learning environment. 
To support student discourse in small groups and prepare participants to use Google tools 
effectively, the researcher developed a Google Doc template for this activity that included 
comprehensive instructions and linked external resources which allowed participants to record 
their observations. Participants checked the external URL and available resources to help analyze 
the mechanism of the circuitry. They then viewed a simulation from PhET (http://phet/colorado. 
edu/) to develop circuits and analyze the series and parallel structure. While participants were 
interacting with the game, they were also asked to think about pathways to incorporate this 
simulation into daily classroom teaching, especially in STEM disciplines. To capture these ideas, 
participants interacted via the Google Jamboard, a collaborative digital space, to brainstorm in-
depth to create an inquiry-based learning environment. This discussion also highlighted different 
strategies for incorporating assistive technology in inclusive classrooms for students with special 
needs. 
The above is an example of a science activity completed via Google Drawings by an 
elementary school student. The technology allows students to act as archaeologists and learn 
about the animal species. Students were guided to complete an online concept map for the 
classification of animals as vertebrates and invertebrates, and analyze the differences based on 




Figure 6. Google Drawing Animal Classification: Vertebrates and Invertebrates 
  
Phase 5. Conducting Assessments with the Use of AT 
Feedback is a core principle in supporting students with special needs. However, the 
impact of feedback can be either positive or negative (Hattie & Timperley, 2007). Digital 
technology has the potential to contextualize and de-personalize feedback and gives the teacher 
the ability to visualize students’ thinking and learning so they can properly scaffold their lessons. 
The researcher introduced different feedback strategies with the use of AT to deliver instruction, 
differentiate students’ needs, and create an inclusive environment. To situate participants’ needs, 
the researcher first shared a video from Edutopia, which is a multi-media global platform to 
provide learning resources. The video first introduces the values of the project-based learning to 
conduct formative assessments and assess students’ understanding and common misconceptions. 
The video then highlights the importance of inviting students, parents, and teachers into a unique 
community for all parties to share what students have learned and showcasing their academic 




● In the special education classroom, what effective feedback strategies have you used 
with students? 
● What feedback strategies might be used with the incorporation of AT? 
● What kind of learning does AT facilitate in project-based learning environments? 
● Do you see any potential pathways to incorporate AT to give student feedback? 
Participants worked in small groups to discuss these questions with each other and shared their 
collaborative reflections via the Google Jamboard. The goal of this activity was not only to 
provide participants with an opportunity to learn different methods of AT implementation, but, 
most importantly, to allow participants to reflect upon their daily teaching practices. 
To model the use of digital technology, the researcher shared a discussion based Nearpod 
lesson for third graders to illustrate ways to incorporate AT to conduct pre assessments, as well 
as formative and summative assessments after lessons were completed by students. The 
overarching topic was sources of energy. The researcher suggested that students serve as 
scientists and explore different uses of energy, as well as sustainable energy practices. The core 
learning goals were to introduce non-renewable and renewable energy sources and encourage 
students to think critically about the use of energy in daily activities. The lesson began with a 
minute-long video that introduced various types of energy in the ecosystem. Right after the 
video, students used a collaborative board, and after completing the unit, serving students went 
on a virtual field trip through the universe. The teachers then encouraged students to brainstorm 
what learned about types of energy. Students could share what they learned by posting text or 
pictures with the community via the Nearpod platform (see Figure 7). 
 






After the pre-assessment, the matching activity provided immediate feedback. Students 
were then asked to pair up and match each term with its definition, which served as a summative 
assessment. Then, the participants engaged in the Time to Climb activity to demonstrate what 
they learned through interactive formative assessments. Each participant had the option to select 
a virtual avatar to use while playing educational games with their peers in the learning 
community (see Figure 8). 
 




Another drawing activity was arranged as a formative assessment to capture students’ 
understanding of how solar batteries function. Students were able to share informal 
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understandings and gain constructive feedback. Students could also refer key information 
presented in that day’s lesson on the right side of the prompt (see Figure 9). 
 
Figure 9. Nearpod’s Draw It Activity for the Energy Lesson 
 
Upon completion of the pre-assessment, as well as the summative and formative 
assessments, participants discussed core values of these assessments and the functions that 
different types of assessments provide in demo lessons. The researcher also invited participants 
to critique the designed assessment and reflect upon multiple ways that AT could be incorporated 
into the classroom to support students with learning disabilities. 
To situate participants’ demands in curriculum development for daily teaching, the 
professional development delicately introduced the backward design framework guided by 
Understanding by Design Framework (UbD) (McTighe & Wiggins, 2012) and Universe Design 
for Learning (UDL) (Rose & Meyer, 2002). Participants worked either independently or in 
groups to design lessons guided by the UbD framework. During the session, participants were 
provided with a sample UbD project for discussion. This project envisioned an interconnected 
community that acknowledges the students’ capability, thus making them feel supported. 
Students could act as architects, engineers, reporters, or act as any type of professional to 
propose solutions to enact positive change in their neighborhoods. During this process, students 
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must engage and propose multiple solutions, which helps them to develop empathy and consider 
the needs of others in the locality. Participants had access to the Understanding by Design guided 
lesson plans, Nearpod with self-paced lessons which incorporated simulated concept mapping 
software, Padlet, Book Creator, Thing link, and Google Apps. 
To enrich the hands-on experience through an iterative lesson, participants engaged in a 
design challenge and drafted proposals for a Rover design to send to Mars to celebrate the 
upcoming Mars Perseverance 2021 landing. participants worked in groups to research spacecraft 
design, sketch ideas, propose designs, and present their plans to the “class.” Then, participants 
provided each group feedback for them to continue improving their design to present again (see 
Figure 10). The design process positions participants as designers and requires them not only to 
show that they have learned but are able to apply that knowledge. 
 




The professional development provided ongoing support and sustained assistance with 
the use of AT. The researcher addressed emerging needs from participants, co-planned the 
curriculum and shared the sample Understanding by Design curriculum, received and responded 
to criticism from other participants, and invited teachers to engage with AT to overcome 
challenges and enhance in-classroom teaching and learning. The ongoing reflection and feedback 




The research explored how teachers used assistive technology in the special education 
classrooms. A representative population provides a comprehensive understanding of what works 
effectively with a range of individuals, and accurately reflects the diverse teaching population 
employed to assist special education students. Two schools participated in the research study (see 
Tables 5 and 6). 
Table 5. Teacher and School Demographics 
 
School Demographic School I  School II 
Graded Offered 9-12  K-5 
Total Students 80  142 
Student Demographics 1% Hispanic, 98% White, 1% 
African American, <1% Asian 
and others  
 31% Hispanic, 3% White,   
 3% African American, 61%  
 Asian American and others 
Students with Disabilities 100%  15% 
English Language Learners <1%  14% 
Total Classroom Teachers 40  91 
Student-Teacher Ratio 4:1  12:1 
Range of Teaching 
Experience 
3-8  2-10 
Average Class Size 4  20 
Type Private school with students 
that have autism spectrum 
disorder 
 Private school with students    
 that has general learning     
 disabilities 
 
The participants were special education K-12 teachers from private schools in a 
metropolitan area. The goal was to recruit teachers who were broadly representative of the 
teaching population: both males and females of varying ages, races, and economic classes. The 
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criteria for recruiting teachers included: (1) full-time employees in either special education or 
inclusive classroom; (2) taught in an either public or private schools; (3) had at least one to two 
years of teaching experience; (4) and demonstrated a commitment to participating in professional 
development and implementing the codesigned project in the classroom. 
Table 6. Participating Teacher Demographics 
 








School II ESL/Learning 
disabilities 
3 Caucasian  
Katherine 3rd 
 
School II ESL/Learning 
disabilities 
2 Caucasian  
Molly 2nd 
 
School II ESL/Learning 
disabilities 
10 Caucasian  
Nike 2nd School II ESL  10 African American 
Fiona 3rd School II Speech Impairment 4 Caucasian  
Elizabeth 3rd School II ESL/Learning 
disabilities 
3 Caucasian  
Ronaldo 3rd School II ESL/Learning 
disabilities 
2 Caucasian  
Matt 3rd School II Learning disabilities 4 Latino 
Edward  5th School II Learning disabilities 2 Caucasian  
Leila 7th School I Autism 4 Asian 
Alice 8th School I Autism 3 Latino 
Belinda  8th School I Autism 7 Caucasian  
Sofia  7th School I Autism 4 African American 
Reilly  8th School I Autism 2 Latino 
Michael 8th School I Autism 3 Caucasian  
Niki 7th School I Autism 2 Caucasian  
Emma 7th School I Autism 2 African American 
Nichole 7th School I Autism 3 Caucasian  
Sam 7th School I Autism 4 African American 




3.8. Data Sources 
The study developed four measures to capture the level of incorporation of AT by 
participating teachers. The study followed systematic design phases to capture changes in 
pedagogical practices with the use of assistive technology in special education classrooms after 
the PD (see Table 7). Prior to implementing the research described above, guided by the Process 
Model (Chatterji, 2003), the researcher developed and validated the classroom observation 
protocol, a quantitative instrument that assesses the use of assistive technology in teaching across 
three main domains identified by the special education literature. The validity and reliability of 
the classroom observation protocol was tested in 60 unique classroom observations across ten 
K-12 special education schools. The validity and reliability of the lesson plan rubrics was tested 
on 30 collected artifacts across two special education schools. The validity and reliability of the 
teacher questionnaire was tested with 10 special education in-service teachers in two K-12 
special education schools. The values of Cronbach’s α ranged from .87 to .9 for three domains of 
the classroom observation protocol of the overall value of .89 indicated high internal consistency 
of the classroom observation protocol, teacher questionnaire, and lesson plan rubrics. Please see 
Appendix B to Appendix E for the detailed information of the research instruments, including 
teacher interview, teacher questionnaire and scoring rubrics. 
 
Table 7. Research Study Instruments and Core Domains 
 




Beliefs in using assistive technology to deliver instructions 
● Perceived AT use to deliver instruction to facilitate high cognitive 
tasks.  
● Perceived AT use to deliver instructions to facilitate communication.  
● Perceived AT use to deliver instructions to engage student discourse.  




● Use AT to scaffold, hands-on experience, virtual simulation, and peer 
collaboration.  
● Use AT to build knowledge via questioning and collaborative peer 
learning.  
Literature references:  e.g., Archer & Hughes, 2011; Christenson et al., 
1989; Friend & Bursuck, 2018; Gersten et al., 2000; Gilakjani, 2012; 
Gilakjani et al., 2013; Vaughn et al., 2003; Knight, 2002; Rosenshine & 




Instructional thinking to include more inquiry-based approaches with 
AT integration. 
● Perceived AT use to differentiate instruction to facilitate high cognitive 
tasks.  
● Perceived AT use to differentiate instructions to facilitate research and 
communication skills.  
● Perceived AT use to differentiate instructions to engage student 
discourse.  
● Perceived AT use to differentiate instructions to conduct assessments. 
Classroom practices in using assistive technology to differentiate 
instruction 
● Use assistive devices to adjust content, teaching process, and 
assessment. Depending on students’ background, AT can help teachers 
to activate prior student-knowledge and develop concepts.  
● Use AT to conduct an authentic assessment to look for problem areas, 
brainstorm the integration strategies, and implement the adaptation 
plan.  
● Use AT to construct a flexible and responsive learning environment 
that maximizes the learning opportunities for students.  
Literature references: e.g., Bursuck & Damer, 2014; Dean et al. 2012; 
Hollingshead et al., 2017; Nolet & McLaughlin, 2005; Vandercook et 




Instructional thinking to include more inquiry-based approaches with 
AT integration. 
● Perceived AT use to facilitate high cognitive tasks in building an 
inclusive environment. 
● Perceived the use of assistive technology as an effective way to 
facilitate research and communication skills in building an inclusive 
environment. 
● Perceived AT use to engage student discourse in building an inclusive 
environment. 




● Use assistive technology to position teachers as designers to construct a 
learner-centered learning environment for respect and rapport in a 
culturally and linguistically diverse community.  
● Use AT to establish a culture for learning, where students act as 
knowledge-builders to actively contribute to the classroom discussion. 
● Use AT to support teachers to manage and cope with the students’ 
behavioral, social, and emotional issues.  
Literature references: Freeman & Alkin, 2000; Fuchs & Fuchs, 2007; Hung 
et al., 2008; Mathes et al., 1998 
 
3.9. Data Collection 
Both quantitative and qualitative data were collected throughout the intervention process. 
Before the professional development, the researcher administered the pre-teacher questionnaire 
and phone interview to examine contextual factors that could potentially affect AT adoption and 
implementation within the school community. Table 8 below outlines the main purpose of 
collated data in both quantitative and qualitative phases. 
 






Classroom observations captured how teachers use AT to provide 
instruction, differentiate individual learning needs, and build inclusive 
classroom environments (see Appendix B) 
Lesson plan 
rubrics 
The first component focused on the teacher’s knowledge as pertains to 
the incorporation of AT into their lesson plans, and the second 
component focused on the actual use of AT in classroom practices (A 
sample rubric can be found in the Appendix C.)  
Interviews   Interviews were conducted to examine contextual factors that may 
affect AT adoption and implementation within the school community. 
(See Appendix D) 
Teacher 
Questionnaire  
Teacher-level instruments were used to capture changes in beliefs and 
practices regarding the use of assistive technology in the classroom. 
(See Appendix E) 
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Field notes  Detailed field-notes will be taken during classroom and school visits to 
record learning environments where AT is utilized to capture teacher-
student interactions, teacher-teacher collaboration, and leader support. 




Artifacts were collected to understand teachers’ instructional thinking 
(i.e., inquiry-based practices) and student engagement, interest, levels 
of use, and attitude toward the use of the AT in inclusive classrooms.  
 
During the professional development, the researcher conducted classroom observations, 
took handwritten fieldnotes, and collected curriculum plans, and teacher satisfaction 
questionnaires for each PD session. After the professional development session, the researcher 
administered the post-teacher questionnaire and conducted phone interviews. 
3.10 Data Analysis 
In a convergent parallel research design, the qualitative data were triangulated with the 
quantitative analysis with two parallel forms to analyze both qualitative and qualitative data to 
capture how special education teachers used AT to design inquiry-based learning. From the 
quantitative perspective, descriptive statistics were gathered to analyze findings from classroom 
observation protocol, lesson plans, and closed-ended questions from teacher questionnaires. The 
numeric, quantitative data from codified classroom observations, teacher questionnaires, and 
scored lesson plans were collected and analyzed. First, data were checked for internal 
consistency and reliability using Cronbach’s alpha. After establishing internal consistency, 
quantitative analysis was performed through descriptive statistics for core domains that were 
summarized in tables during the period of professional development. The descriptive statistics 
calculated the average of the lists of items by each domain, including instruction, differentiation, 
and inclusive environment. 
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Next, a one-way repeated analysis of variance (ANOVA) was conducted based on 
classroom observation, close-ended items from teacher questionnaires, and lesson plan rubrics to 
determine whether there were any statistically significant differences in teachers’ theories about 
and use of AT across the professional development, planning, implementation, and reflection 
stages. Specifically, the level of analysis for the repeated measure was based on selected week 1 
(Phase I), week 6 (Phase III), and week 15 (Phase V) to analyze the teachers’ shifts in ability to 
design and perceived usefulness of assistive technology during the phases of professional 
development, planning, implementation, and reflection. Week 6 (Phase III), the mid-point, was 
purposefully selected as teachers changed from introductory work in using assistive technology 
to the co-design phase with the facilitator. 
For follow-up analyses after the one-way ANOVA, the p-value was adjusted for multiple 
comparisons using the Bonferroni adjustment method (i.e., 0.05 was divided by the number of 
comparisons made, in this case, 3). The post hoc analysis was conducted to uncover specific 
differences from Week 1 (Phase I) to Week 6 (Phase III), Week 6 (Phase III) to Week 15 
(Phase V), and Week 1 (Phase I) to Week 15 (Phase V). This helped to analyze the teacher 
change from introductory work to the co-design phase toward the end of project implementation. 
From a qualitative perspective, the researcher developed a process for interpreting 
qualitative data by analyzing and coding documents including pre- and post-professional 
development teacher phone interviews, field notes, lesson plans, and responses to open-ended 
questions on teacher questionnaires. The qualitative data provided more in-depth explanations 
and the results to capture the shift of teachers’ design abilities to design inquiry-based lessons in 
the special education classrooms. Using classical content analysis, the researcher carefully 
reviewed the qualitative data, and then revisited the study’s core research questions. The 
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researcher identified the “units of analysis” (Miles et al., 2018) related to the use of assistive 
technology, special education, and teacher knowledge, beliefs, and practices to capture teacher’s 
change in their ability to design inquiry-based lessons. After confirming the units of analysis, the 
researcher conducted line-by-line coding to identify keywords, reviewed the codes, constantly 
reflected upon the coding process, wrote memos related to the key codes, and refined codes and 
themes to capture the change in each teacher’s ability to design inquiry-based lessons with AT. 
The process of recording and coding was repeated until the completion of the qualitative analysis 
throughout the intervention. The researcher designed a codebook to analyze the qualitative data 
from teacher interviews and open-ended items on teacher questionnaires. (Creswell & Creswell., 
2017; Miles et al., 2018) (also see Appendix H, Qualitative Sample Codebook). 
Research Question 1. AT Use in Special Education Classrooms 
Quantitative and qualitative data were collected to analyze the AT use in special 
education classrooms. Qualitatively, a careful classical content analysis (Huberman, 2014) of 
field notes and teacher interviews were used to identify decision-making factors that either 
supported or inhibited the use of AT in the special education classrooms. The researcher 
conducted line-by-line coding to identify key codes, refine codes, find common themes, and 
contextualize key factors of AT use and selection in the special education classrooms. 
Quantitatively, the researcher conducted classroom observations, then performed the descriptive 
statistical analysis to analyze teachers’ use of AT in the classroom, with a focus on core areas of 
instruction, differentiation, and the inclusive environment. Both data were used to understand the 
use of AT in the special education classrooms and broader school community. 
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Research Question 2. Impact of the Professional Development Program 
To address this question, the researcher collected quantitative and qualitative data to 
understand participants’ teachers’ perception of the assistive technology throughout the 
professional development, planning, implementation, and reflection. Quantitatively, 20 
participants completed the teacher questionnaire to indicate their perception of AT use in three 
main areas, including delivering instruction, differentiating instruction, and creating an inclusive 
environment. The study used the statistical packet SPSS to conduct one-way repeated measures 
analysis of variance (ANOVA) and analyze teachers’ perception of AT use throughout the 
intervention. Qualitatively, data collected from teacher interviews, open-ended items on teacher 
questionnaires and field notes helped researchers to interpret teachers’ perceived values of AT 
and developed understanding of the classroom teaching process with AT use. 
Research Question 3. Teachers’ Shifts in the Ability to Design Inquiry-based Lessons 
Quantitatively, the study analyzed the classroom observation protocol, lesson plans, and 
teacher questionnaire to understand the change of teachers’ ability to design with AT use across 
the professional development, planning, implementation, and reflection. A one-way repeated 
measures analysis of variance (ANOVA) was conducted to analyze the shift of teacher change 
across time. Also, the researcher collected daily lesson plans and applied the rubric to analyze 
participants’ level of knowledge and adapted instructional practices with the integration of AT. 
Four main categories were used to assess teachers’ progress: recognition, acceptance, 
modification, and refinement, which captured each teacher’s learning trajectory (Blundell et al., 
2020). Qualitatively, the study conducted classical content analysis on the field notes and lesson 
plans to derive codes, identify core themes, and refine codes to understand the process of AT use 
and its integration into pedagogical practices throughout the professional development, planning, 
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implementation, and reflection. For instance, sample codes were identified at the teacher’s level 
including teacher knowledge, pedagogical beliefs, and practices. The sample code at the 
organizational level includes the school culture, technological resources, and institutional as well 
as administrative support. 
3.11. Ethical Considerations 
The researcher was aware of and addressed the ethical consideration during the 
intervention. The researcher received the Institutional Review Board (IRB) approval from 
Teachers College, Columbia University before the beginning of the intervention study. 
Participants completed the consent form before participating in the research study. The informed 
consent form included the description of the following information: (1) overall research 
description and purpose; (2) research activities, including program-related activities and 
research-related activities; (3) possible risks and benefits; (4) needed research duration and 
participation; (5) protection of confidentiality; (6) explained how the results will be used for the 
future publications; and (7) participants rights (see Appendix F, Part I). 
Parents completed the parent consent form before the researcher started the classroom 
observation. The informed parent consent form included the description of the following 
information: (1) overall research description; (2) research rationale and purpose; (3) involved 
research activities; (4) potential risks and benefits; (5) needed research duration and 
participation; (6) protection of confidentiality; (7) explained how the results will be used for the 
future publications; and (8) participants rights (see Appendix F, Parts II and III). 
To fully protect participants’ confidentiality, a pseudonym was assigned immediately 
when researchers conducted the online zoom professional development session. All notes and 
any other written materials were kept and locked in a desk drawer in a locked apartment. Any 
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electronic or digital information, specifically the slides and consent form, was stored on a 
computer that was password protected. There were no record matching participants’ real names 
with assigned pseudonyms. All information obtained from participation in this study was held 
strictly confidential and will be kept for five years in the password-protected local computer. The 
researcher also prepared the verbal assent form to state on the day of the classroom observation 
to ensure students to be aware of the presence of the researcher during the class teaching. 
3.12. Assumptions and Limitations 
The study has three main limitations. First, the research involves the full participation of 
the researcher, as the researchers served as the core observers and analyzed the data during the 
intervention study. The data might be biased because the researcher served as the facilitator to 
support special education teachers in the classrooms. Special education teachers might try to 
please the researcher while completing questionnaires and interviews. The researcher also 
developed a systematic process to validate classroom observation protocol to capture how 
teachers used assistive technology during in-classroom teaching.  The researcher could also be 
biased in the observations, after working closely with the teachers. A future study analysis 
should involve outside facilitators and evaluators to ensure more objectivity of the analysis. 
Second, the study has a small size with twenty special education teachers in two private schools. 
The small sample size reduces the power of the study. 
Finally, by merging two different kinds of data together to have an overall interpretation, 
the challenges related to the mixed method approach are reflected in this study. Researchers need 
to consider and be aware of the different types of sample and sample size when interpreting the 
results since quantitative and qualitative data are usually collected for different purposes. In 
addition, researchers need to develop a systematic process to merge two distinct datasets while 
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interpreting the results in a meaningful way. Most importantly, researchers need to be aware of 
the potential risks that the quantitative and qualitative data results contradict each other. This 
might require the researcher to collect an additional dataset to gain new insights into the existing 
analysis (Creswell & Creswell, 2017). 
3.13. Conclusion 
Chapter 3 has provided an overview of the research design and methods to investigate the 
adaptation of the Innovating Instruction model that helped teachers to design projects in the 
special education classrooms. The chapter described the research questions, study design, study 




Chapter 4: Results 
4.1 Overview 
This dissertation investigates the adaptation of a research-based professional 
development approach, Innovating Instruction model, for special education teachers. Guided by 
the Situated, Lead, and Design approach, as outlined in the model, the study introduced teachers 
to inquiry-driven design practices and used technology that supported new ways of 
understanding the capacity of special needs students. The research study conducted convergent 
parallel mixed methods to analyze both qualitative and qualitative data to capture how special 
education teachers used AT to design inquiry-based learning. 
The findings from this study demonstrate how the Innovating Instruction model can be 
adapted to prepare special education teachers to design new inquiry-based approaches using 
assistive technology. The analysis revealed a statistically significant shift over the period of the 
professional development, implementation, and reflection phases in terms of teachers’ ability to 
design inquiry-based projects that integrated AT. Also, the findings showed the importance of 
“situating” teachers’ needs, encouraging collaborative learning with colleagues, and developing a 
shared knowledge base of inquiry-based teaching strategies in the special education classrooms. 
Each teacher’s learning process with the use of technology is complex. Depending upon 
the development of each teacher’s design capability the use of AT did not necessarily improve in 
a linear fashion with every lesson they developed; instead, the use of AT fluctuated throughout 
the process of professional development, implementation, and reflection phases. Other factors 
that contributed to the teacher’s shift included support from school leaders, common planning 
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time, AT resources, and teacher collaboration. Those factors might connect with the existing 
teachers’ practice, pedagogical beliefs, and knowledge in the classroom teaching. 
Participating teachers moved from the didactic use of assistive technology to a more 
inclusive approach through the development of inquiry-based projects. The finding implies that 
teachers’ attitudes and beliefs tend to develop once they have received clear and specific 
instructions in PD and develop pedagogical practices with the integration of the assistive 
technology. However, the data were inconclusive regarding the impact of professional 
development on deficit thinking. 
Research Question 1: How do special education teachers in the identified schools 
currently use assistive technology in the special education classrooms? 
Research Question 2: What is the impact of a professional development program that is 
focused on the innovative uses of assistive technology on teachers’ perception of the assistive 
technology? 
Research Question 3: How could the Innovating Instruction model be adapted to 
prepare special education teachers to design new inquiry-based approaches for students with 
special needs, using a model that combines in-depth professional development with the use of 
assistive technology? 
Research Question 3.1. To what extent are teachers satisfied with the professional 
development program?  
Research Question 3.2. Do teachers change their design practices after the professional 
development program?  
Research Question 3.3. Do teachers adapt their pedagogical practices after the 
implementation of their designed projects incorporating the assistive technology? 
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Research Question 3.4. Does professional development appear to influence teachers’ 
deficit thinking? 
Quantitative data were analyzed through both cognitive and non-cognitive measures 
based on classroom observation (see Figure 11 and Table 10), lesson plans (see Figure 12 and 
Table 11), and teacher questionnaires (see Figure 13 and Table 12).  
The qualitative section examined pedagogical practices combined with AT to support 
each instructional strategy guided by the Innovating Instruction model. Examples of teaching 
artifacts developed by the in-service special education teachers were used to analyze the impact 
of AT on their instructional teaching, differentiation, and creating inclusive environments in 
special education classrooms. The teachers who participated in this study also shared individual 
lesson plans. Overall, data were collected from several sources, including interviews, lesson 
plans, PD planning artifacts, and open-ended surveys (see Table 9). A total of 20 pre-
intervention interviews and 20 teacher post-intervention interviews were also collected from 
participating teachers. 
 
Table 9. Data Collection Overview 
 
Instrument(s) and Core Measures  N 
Teacher Interview(s) 40 
Lesson Plans  60 
PD Collaborative Planning/Discussion platform board 10 




4.2. Quantitative Analysis and Findings 
Classroom observations of teachers, individual lesson plans and teacher satisfaction 
questionnaires were analyzed to determine the understanding and adaptation of AT by in-service 
special education teachers over the professional development. Figure 11 illustrates in-service 
special education teachers’ development of classroom practices based on AT during a six-month 
professional development intervention. 
Classroom Observation 
The research showed a statistically significant increase in teachers’ classroom practices 
with the integration of AT. Figure 11 demonstrates that, in general, participants achieved a 
proficiency level of using AT (M = 3.84, SD = 0.22) in week sixteen. Participants began with 
little knowledge and/or usage of relevant AT (M = 2.07, SD = 0.12) from week one to week six 
(M = 2.95, SD = 0.23). Participants’ performance scores steadily increased and fell between the 
fluency and satisfactory level from weeks eight (M = 3.08, SD = 0.25) through fourteen 
(M = 3.55, SD = 0.22). Finally, by the end of the program (week fifteen), scores were getting 
close to the satisfactory level as defined on the Classroom Observation Rubric (see Appendix B), 
with most participants reaching this level (M = 3.84, SD =0.10). These ratings and evaluations 
were consistently measured by the core three domains, as well as indicators pre-evaluated by the 
researcher (see Appendix B). 
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Figure 11. Changes in the Score of AT Use in Classroom throughout PD Intervention 
 
 
A one-way repeated measures analysis of variance (ANOVA) was conducted to evaluate 
the potential hypothesis that there was no change in participants’ use of AT when measured 
before, during and after participation in the six-month professional development session 
(N = 20). The results of the ANOVA indicated a significant time effect from the week 1 
(Phase I), week 6 (Phase III), and week 15 (Phase V). F (2, 38) = 169.01, p <0.01, η2 = .89. 
Thus, there is significant evidence to reject the null hypothesis (see Table 10). 
Post hoc tests using the Bonferroni correction revealed the observational rating of the 
classroom practices that included three main categories: instruction, differentiation, and inclusive 
environment. These domains elicited a slight increase in the mean from Phase I to the Phase III 
(2.51±0.07 vs. 2.98±0.05, respectively), which was statistically significant (p < 0.001). The 
Phase V of the study had been increased to 3.72±0.05, which was statistically significantly 
different from the Phase I (p < .001) and the Phase III (p < .001). Thus, implementing the 
adapted Innovating Instruction professional development program in the two participating 
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schools resulted in a statistically significant increase in teachers’ classroom practices with the 
integration of AT. 
 
Table 10. Results of Classroom Observation Paired-Samples T-test (N = 20) 
 
Pair Mean SD t Sig. 
Phase I – Phase III -.48 .37 -5.73 <.001 
Phase III – Phase V -.74 .28 -11.627 <.001 
Phase I – Phase V -1.21 .22 -24.957 <.001 
 
The paired t-test results indicated that changes in participating teachers mean classroom 
observation scores from Phase I to Phase III, Phase III through Phase V, and Phase I to Phase V 
were statistically significant (see Table 10). 
Lesson Plans 
The adapted Innovating Instruction professional development program resulted in a 
statistically significant increase in the quality of lesson plans, including the integration of AT 
that teachers’ designed lesson plans with the integration of AT.  
As reported Figure 12, in-service special education teachers generally achieved an 
average Exploration level (M = 3.16, SD =0.17) during week fifteen, as defined on the Scoring 
Rubric (see Appendix C). Participating teachers began at the Emerging level in week one 
(M = 1.92, SD = 0.07) and fluctuated between the emerging and modification levels from week 
two to week eleven (M = 2.96, SD =0.25). Participating teachers’ performance scores continued 
to increase and were between the Modification and Refinement level from week twelve 
(M = 3.00, SD =0.01) to week fourteen (M = 3.04, SD =0.31). By the end of the program 
(around week fifteen) scores were close to the satisfactory level with most participants reaching 
the modification level (M = 3.16, SD =0.29). 
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Figure 12. Change in the Score of Lesson Plan in AT Use throughout PD Intervention 
 
 
A one-way repeated measures analysis of variance (ANOVA) was conducted to evaluate 
the null hypothesis that there was no change in the quality of the participants’ lesson plans, 
including the use of AT before, during and after participation in the six-month professional 
development session (N = 20). The results of the ANOVA indicated a significant time effect 
from the week 1 (Phase I), week 6 (Phase III), and week 15 (Phase V). F (2, 184) = 175.33, 
p <0.01, η2 = .66. There is significant evidence to reject the null hypothesis (see Table 11). 
Post hoc tests using the Bonferroni correction revealed that professional development 
elicited a slight increase from the Phase I to the Phase III (2.28±0.39 vs. 2.46±0.22, 
respectively), which was statistically significant (p < 0.001). Phase V had been increased to 
3.02±0.02, which was statistically significantly different from Phase I (p < .001) and Phase III 
(p < .001). Thus, implementing the adapted Innovating Instruction professional development 
program in the two participating schools resulted in a statistically significant increase in the 
quality of lesson plans, including the integration of AT that teachers’ designed lesson plans with 




Table 11. Results of Lesson Plans Paired-Samples T-test (N = 20) 
 
Pair Mean SD t Sig. 
Phase I – Phase III -.23 .44 -5.1 <.001 
Phase III – Phase V -.46 .44 -14 <.001 
Phase I – Phase V -.70 .47 -14.8 <.001 
 
The t-test results indicated that changes in participants’ mean lesson plan scores 
indicating that participants showed changes in using AT to design lesson plans from Phase I to 
Phase III, Phase III to Phase V, and Phase I to Phase V were statistically significant (see 
Table 11). 
Teacher Questionnaires 
The adapted Innovating Instruction professional development program resulted in a 
statistically significant increase in teachers’ pedagogical thinking in perceiving the usefulness of 
AT, but not after only 4 weeks of training.  
As Figure 13 illustrates, participants generally achieved an average satisfaction level 
(M = 4.76, SD =0.03) in week sixteen. Participants started at the agreement level based on their 
perception(s) of the usefulness of AT (M = 4.31, SD = 0.26) in week one. Participants’ perceived 
usefulness of AT decreased from week two (M = 3.91, SD = 0.42) to week four (M = 3.50, 
SD = 0.10). Beginning in week five, participants’ perceived usefulness of AT increased and then 
fluctuated between the levels of agreement and satisfaction between weeks five (M = 4.26, 
SD =0.32) through seven (M = 4.36, SD =0.20). During weeks eight and nine, perceived 
usefulness plateaued. (M = 4.70, SD =0.08). However, by the end of the program in week fifteen 
most participants reached the satisfactory level (M = 4.76, SD =0.03) meaning that participants 
recognized the values of AT in designing projects.  
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Figure 13. Change in the Participants’ Perceived Usefulness of AT 
 
 
A one-way, repeated measures analysis of variance (ANOVA) was conducted to evaluate 
the null hypothesis that there was no change in participants’ use of AT when measured before, 
during and after participation in the professional development session (N = 20).  The results of 
the ANOVA indicated a significant time effect from the week 1 (Phase I), week 6 (Phase III), 
and week 15 (Phase V). F (2, 76) = 15.80, p < 0.01, η2 = .30. Thus, there is significant evidence 
to reject the null hypothesis (see Table 5). Post hoc tests using the Bonferroni correction revealed 
that professional development elicited a slight increase from the Phase I to the Phase III 
(4.02±0.09 vs. 4.06±0.1, respectively), which was not statistically significant (p = 1.0). However, 
the Phase V increased to 4.72±0.07, which was statistically significantly different from the 
Phase I (p < .001) and the Phase III (p < .001). Thus, implementing the adapted Innovating 
Instruction professional development program in the two participating schools resulted in a 
statistically significant increase in teachers’ pedagogical thinking in perceiving the usefulness of 




Table 12. Results of Teacher Questionnaire Paired-Samples T-test (N = 20) 
 
Pair Mean SD t Sig. 
Phase I – Phase III -.041 1.03 -.247 .081 
Phase III – Phase V -.66 .83 -4.93 <.001 
Phase I – Phase V -.70 .71 -6.12 <.001 
 
These t-test results indicate that changes in participants’ mean lesson plan scores from 
Phase I to Phase V, and Phase III to Phase V were statistically significant. The growth from 
Phase I to Phase III was not statistically significant (see Table 12). 
4.3. Qualitative Analysis and Findings 
By analyzing the lesson plans, teacher questionnaire and teacher interview, the qualitative 
analysis conducted an in-depth understanding of participants’ ability to design inquiry-based 
learning with the integration of assistive technology. Finding(s) suggested that participants’ 
adaptation of professional development has a positive impact on participants’ design ability for 
inquiry-based learning (see Table 13 for the qualitative analysis). 
Teacher Interviews and Open-ended Items from the Teacher Questionnaire 
To analyze all potential factors that could have affected participants’ use of AT in the 
classroom, teacher interviews and questionnaires were conducted at the beginning and the end of 
the professional development session. Semi-structured and open-ended questions were used to 
elicit responses about the participants’ experience in the professional development sessions, as 
well as the perceived usefulness of AT in delivering instruction, for addressing differentiation, its 
usefulness in building inclusive classrooms. The scholarship of Fullan (2015) and Meier (2018) 
was used in designing the core frameworks by which the teachers and lessons were evaluated. 
The qualitative analysis was an iterative and continuous process to conduct line-by-line coding, 
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identify core themes, write memos related to key codes, and reflect upon the process (see 
Appendix H, Qualitative Sample Codebook). The following themes emerged from the analysis of 
the teacher interviews and open-ended items from the Teacher Questionnaire. 
Engaging Projects with Real-world Connections 
Field notes and teacher interviews suggested that teachers felt excited that their students 
were more engaged in the open-inquiry projects. In School I, teachers recognized the value of 
engaging students in hands-on projects that further developed students’ problem solving and 
analytical thinking skills through the design process. A teacher from School I explained, 
“Students will learn about their personal impact on our climate and immediate environment and 
how that can be measured” [through this process]. Other common advantages had been identified 
including the easily linked to students’ prior knowledge, helped students to make connections of 
the abstract concepts, motivated students to explore the new learning, and encouraged students to 
conduct research to deepen their knowledge of the ideas. 
Perceived Values of AT and Project Design 
Emerging themes from the field notes and interviews suggested that teachers perceived 
the usefulness of assistive technology to differentiate instruction that supported students with 
disabilities. During the interview, teachers in School I expressed this by visualizing the graphs, 
students could more easily understand the concepts of polynomial models. The media teacher 
expressed the excitement that the students with learning disabilities could use the text to speech 
AT software to create video in raising awareness of climate change on campus. Teachers in 
School II indicated that the science simulation could explicitly model the energy transfer process 
and developed a mental model for students to understand the energy concept of Newton’s law 
throughout the hands-on approach. 
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Tailoring Individual Demands 
Also, ongoing discussion involved the need to redesign existing curriculum to tailor the 
needs of individual students. Field notes in School I suggested that the school faculty team 
wanted to implement one climate change unit that raised students’ awareness, informed decision-
making processes, and minimized the associated impacts on the community. AT was needed to 
support them to collaborate, conduct formative assessments, enhance understanding, and 
facilitate problem-solving processes. In School II, teachers indicated the level of students’ 
engagement was the motivation to drive the design curriculum. The technology teacher, the 
STEAM teacher and classroom teachers wanted to explore collaborative ways to co-design 
hands-on projects with meaningful AT integration, engaging students’ thinking process, showing 
pathways to the real-world situation, and facilitating problem solving. 
Leadership Support 
Leadership support was one of the important themes identified from the qualitative 
analysis of the teacher interviews. Although administrators expressed the need to support and 
develop teachers’ ability to design curriculum, teachers expressed the need for administrative 
support to do the work. In School I, the school principal encouraged teachers to rethink the 
existing curriculums in the special needs’ classrooms and guided students’ inquiry in each unit. 
Teachers shared the need for leadership support to design and implement an AT-enriched 
curriculum. In School II, the school principal encouraged faculty members to provide students 
with projects in connection to the real-world practices instead of emphasizing the high stakes 
testing results. Teachers wanted to get support to resource more resources with the use of AT to 
engage students’ interests across disciplines. 
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The Needs for Common Time Planning 
Field notes showed that teachers hoped to have more time in the future for planning in 
supporting students with special needs. At School I, teachers discussed how common planning 
time could give them the flexibility to rethink current lessons with students. In School II, 
teachers expressed the need for more support for peer collaboration in the special education 
classroom, in conjunction with multidisciplinary Individualized Education Program (IEP) team 
planning. 
Meeting Demands of Essential AT Resources 
Teachers expressed the need for more AT resources. In School I, the faculties voluntarily 
joined the technology committee to improve the technology infrastructure for the students and 
teachers. The committee surveyed the attitudes and perceived needs of technology on campus for 
faculty members and prepared the recommendation lists to the leadership team. In School II, the 
teachers expressed the need to think about different tools to support interdisciplinary projects 
while engaging students’ interests across disciplines. 
 
Table 13. Sample Codes of Qualitative Analysis 
 





“The students enjoy the technology that is incorporated 
in the class.” (Fiona, Q.6.1.)  
“The climate change project helps me to become a better 
teacher conducting much more interesting classes for my 




“It helps me to learn and improve my own skills in IT” 
(Sofia, Q.6.1.); “How can students draw on the Nearpod? 
Or how do I create and control the Nearpod presentation 
so that students draw on it.” (Fiona, Q.6.1.)  
“Personal growth and great work.” (Leila, Q.6.1.) 




Table 13 (continued) 




“Maybe on how to make my own questions for this game 
so the students would get a chance to go through the lesson 
plan that was taught before and answer my questions 
regarding the certain topic.”  (Teacher Elizabeth, Q.6.1.) 
“I think combining Drama with Technologies is a great, 
interesting way to get children involved in the process of 
learning. It makes science more alive, gives that artistic 
approach and makes children look at things from a 




“Would need more co-teaching and common time 
planning.” 
“Collaboration with my partner was a really great work 




“I’ve been working as a teacher for over 5 years, and I love 
software. I think I could contribute a lot into this job due to 
my experience and passion for what I’m doing.” (Linda, 
Q.6.1.) 
2 2% 
Resources “Very excited to be exposed to different technologies and 
get the most out of it.” (Nichole, Q.6.1.) 
17 18% 
 
Selected Lesson Plans 
The research study selected lesson plans from the participants during the professional 
development, planning, implementation, and reflection to analyze the shifts of ability to design 
the inquiry-based learning environment with the use of assistive technology (see Table 14). 
 
Table 14. Professional Development Session Outline 
 
PD Goals and Objectives Weeks 
Phase 1 Positioning teachers as designers with the use of AT. Week 1 - Week 3 
Phase 2 Exploring higher order thinking tasks in rethinking the use of 
AT. 
Week 4 - Week 6 
Phase 3 Developing problem-solving and research skills to facilitate 
students’ understanding 
Week 7 - Week 9 
Phase 4 Engaging students discourse for collaborative learning. Week 10 - Week 12 
Phase 5 Conducting assessments (e.g., formative, summative, and pre-
assessments). 
Week 13 - Week 15 
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Results and Analysis of Lesson Plan in Phase 1: Design Positioning Teachers as Designers 
with the Use of AT 
In the first phase, the analysis of group discussions indicated that most participants 
recognized the capabilities of AT and how it aligns with the needs of special education students 
in the classroom. However, participants were not able to identify specific strategies to use AT 
meaningfully for their students. Additionally, they were not yet able to think critically about the 
assumptions underlying deficit thinking. Teachers tended to select AT tools to “fix” students’ 
deficits, such as allowing alternative-language communication or signing instead of speaking. 
Therefore, in this study, most of the teacher participants appeared to have limited prior 
knowledge in AT and were aware of using AT to design inquiry-based lessons after the initial 
PD session. 
The analysis of the participants’ work indicated that most projects they designed involved 
focused primarily on gathering information using Padlet, a digital platform for team 
collaboration and communication. The modeling, aimed to encourage teachers to consider the 
use of Padlet from both a teacher and a student perspective, afforded participants knowledge and 
experience to form a favorable attitude toward AT as a means for students to explore new topics. 
Although the technology was used by the teachers, initially, participants were not able to design 
projects that involved inquiry-driven learning or conduct meaningful problems-solving activities 
except for the online information searching and information gathering. Therefore, at this point in 
the study, participants did not show evidence of using AT during classroom teaching to support 
all students with scaffolded learning instructions. Even when teachers did ask high level guiding 
questions, the instructional process in the classrooms was not scaffolded to support students to 
conduct meaningful inquiry activities to address the questions. 
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As an example of selected lesson plans, one of the teachers in School II, named Fiona, 
developed a classroom Padlet for third grade students to learn about the Derby cars. She included 
various multimedia resources in her lesson to encourage students to post information that they 
learned about different parts of the Derby cars. Fiona’s questions that guided student research 
focused solely on information, and she asked questions such as: What do you know about Derby 
cars? What are the main parts of Derby cars? What are functionalities of different parts of Derby 
cars? Please discuss, draw, and post three facts that you know about Derby cars on the Padlet. 
Results and Analysis of Lesson Plans in Phase 2: Developing Problem-solving and Research 
Skills to Facilitate Students’ Understanding 
In the second phase, the analysis of collected qualitative data (e.g., field notes and lesson 
plans) indicated that participants adopted this digital technology for their students with special 
needs through structured inquiry processes. Student engagement was supported by detailed 
instructions that helped them make connections between various concepts and ideas.  
Fiona’s assignment aimed to offer students the opportunity to tell a story while 
differentiating individual preferences. Fiona attempted to assign students books to read and 
encouraged them to summarize the main ideas. The assigned books included The Girl who 
Learned to Fly (Forester, 2008), What is Lifelike on the International Space Station (MacLeod, 
2018), Grandpa’s Secret Potion (Hartman, 1996), and Paleontology with Penelope (Morgan-
Tomascik, 2019). Students were assigned books that were appropriate for their reading level and 
assigned limited guiding questions and scaffolding activities. Fiona took students’ interests into 
consideration and attempted to incorporate digital software to help them understand the stories. 








Figure 15. Student Artifact in the Book Creation 
 
 
Toward the end of the program, teachers were able to adjust to an appropriate content 
level while students gained experience collaborating in an online learning environment. The 
designed tasks created by special education teachers would enhance students in all topics, 
including the use of BookCreator to share a book report and facilitate show and tell to encourage 
literacy development. The participant thus was able to gradually create an inclusive space for 
students valuing individual perspectives and cognitive abilities, as well as allowing students to 
contribute to building knowledge with the class. 
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In the third-grade classroom, teacher Katherine (School II) helped students use Thinglink 
digital software to create an engaging, multisensory learning experience in a social studies unit. 
Students acted as detectives to explore the uses of artificial intelligence to enhance learning and 
community. Teacher Katherine continued to incorporate different multisensory experiences to 
cater to visual and audiological learners, thus enhancing the students’ understanding of the 
innovation and development of technology. (See Figure 16.) 
 




Results and Analysis of Lesson Plans in Phase 3: Engaging Students’ Discourse in the 
Collaborative Learning 
In the third phase, the work of the participants demonstrated a clear ability to integrate 
AT to support guided inquiry tasks, where students were given the opportunity to experiment and 
explore the technology. However, most participants were exploring the use of AT and 
developing familiarity of the tool. 
An example of a Google Form activity was designed for a media class in School I. The 
assignment utilized Google Forms and Google Sheets to guide students as they explored the 
community’s health and diet choices. The activity required students to conduct an initial survey, 
identify the community’s demands, analyze data with the use of Google Sheets, and share their 
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results with the community. Common questions included: What is your favorite drink? Do you 
know how many servings are in each container of your favorite drink? Do you know how much 
caffeine is in each container of your favorite drink? Do you know how much sugar is in it? 
Selected representative lessons from teachers revealed that more than half of participating 
teachers selected Google Docs or Google Drawing to enhance their classroom practices. This 
demonstrates that, even when given a choice of different technological tools, most of the 
participants chose AT that they knew and what had been thoroughly explained to them during 
the professional development. These results might indicate that most participants were not yet 
confident enough to experiment with and adapt tools they did not have experience using. These 
examples represented a small sampling of participants who were able to integrate the AT into the 
classroom teaching. 
Belinda’s project utilized Google Sheets to create a guided inquiry about linear and 
exponential relationships in math for middle school students with autism. Students explored how 
changing the scale of graphs could make them appear steeper in Google Sheets and discussed 
how an untrustworthy journalist could present true data in a misleading manner. Through visual 
examples, students were able to develop an in-depth understanding of the polynomial models 
while considering real-life applications of mathematical concepts. 
Results and Analysis of Lesson Plans in Phase 4: Engaging Students’ Discourse in the 
Community Learning 
In the fourth phase, most participants were able to adapt the use of AT, which is defined 
as having the ability to use existing AT tools in classroom practices to benefit students with 
special needs. Over time, it was increasingly possible for the researcher to ascertain the shift, or 
lack thereof, in teachers’ project design with the use of the AT to build inquiry-based projects 
and convey core concepts in the classroom.  
 
 109 
In Belinda’s session (School I), the teacher worked with the mathematics team to make a 
video where students could explain how each of the main topics was studied, provide an 
example, and share important tips with their peers in the algebra class. The evaluation criteria of 
these video-based assessments included accuracy, representations, depth of explanation, and 
professional presentations in the math content areas. (See Table 15.) 
Table 15. Eighth-grade Math Video-based Assessment 
 
 
Though examples above represent only a small number of all the participants who 
demonstrated the use of AT in the classroom teaching, there was a positive statistical trend of 
increased integration of AT and more thoughtful, creative, and dynamic in-classroom practices, 
as reflected in the collected lesson plans and PD artifacts during the planning and classroom 
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implementation. The researcher worked with participants individually or in their groups to help 
them develop a plan to implement this type of lesson across diverse classrooms. 
Results and Analysis of Lesson Plans in Phase 5: Conducting Assessments 
In the fifth phase, participants were able to integrate guided inquiry activities and 
incorporate the thoughtful use of AT into their lessons. The lessons also included a variety of 
activities which aid students by providing feedback and benefited teachers because it allowed 
them to collect data and plan appropriate lessons for the future. Most importantly, the activities 
focused on student exploration and experimentation with technology to support subject matter 
and overall cognitive development. Therefore, the final projects developed by most participants 
demonstrated that they were able to thoughtfully incorporate the assistive technology into the 
lesson plans. 
As a representative example of participants’ lesson plans (School II), the participants in 
learning disability classrooms proposed design projects that would allow students to become city 
planner(s) and explore use of energy in an electrical village. Additionally, students were able to 
gain confidence in their abilities and create a simple circuit with the use of two energy sources 
(e.g., batteries, solar panels, and wind turbines). At the beginning of the lesson, students were 
introduced to the concept of energy and its impact upon others who are also part of the deaf and 
hard of hearing community. Then, students could use a Bingo board to identify the different 
types of energy they could use in their electrical village models. This engaged students’ fine 
motor skills, and students were able to light-up an LED with two different kinds of energy 
sources. 
Most participants were able to design lessons that effectively integrated the simulation 
and interactive components of Nearpod to prompt student collaboration and to conduct formative 
and summative assessments. This lesson demonstrated the teachers’ experimenting with 
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technology to engage students in high-cognitive demand inquiry-based tasks. Some 
representative examples of participants’ final projects illustrate how AT can be used in 
innovative and beneficial ways for both the student and teacher. 
Teacher Fiona from School II created a Nearpod lesson about energy conservation in the 
ecosystem. This lesson was divided into four parts: a short introduction to the topic that included 
a pre-assessment of students using the collaborative board; an exploration that used Google 
Expedition to identify different energy sources, and an interactive video with embedded 
questions about the renewable and nonrenewable energy. Finally, student knowledge was 
assessed through a small group activity that required students to develop an online concept map 
of two major sources of energy and how they compare with each other in terms of energy 
conservation. The evaluation used Time to Climb to assess students’ knowledge through 
drawings in response to open-ended questions. The lesson concluded with a poll that asked 
students to evaluate whether they believed they had achieved the learning objectives, as well as 
whether they felt more confident in their knowledge or abilities because of the lesson. 
4.4. Results by Research Questions 
Research Question 1 
How do special education teachers in the identified schools currently use assistive 
technology in the special education classrooms? 
Both quantitative and qualitative data suggested that selection of AT primarily depended 
on teachers and administrators’ perception of the level of students’ disability. The overall 
analysis seemed to suggest that teachers relied more on “techniques” for control and incremental 
skill acquisition. Quantitative data suggested that it was challenging for teachers to use AT 
effectively to create an inclusive learning environment. Teacher interviews, before the 
professional intervention, revealed that the assistive technology was used primarily in a didactic 
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way, which might be described as “digitizing the status quo” (Meier, 2015, p. 20). Qualitative 
data gathered from teacher interviews suggested that teachers’ decision-making in selecting AT 
was multifaceted, depending upon the available resources in schools and districts (e.g., public, or 
private institutions), structural support (e.g., administrative support, co-planning), professional 
development (e.g., instructional support, innovative teaching methods), and individual beliefs 
with teaching and learning (e.g., teacher-centered vs. student-centered classroom). 
Research Question 2 
What is the impact of a professional development program that is focused on the 
innovative uses of assistive technology on teachers’ perception of the assistive 
technology? 
Quantitatively, the results show a statistically significant increase in teachers’ 
pedagogical thinking in perceiving the usefulness of AT, but not after only four weeks of 
training. Beginning in week five, participants’ perceived usefulness of AT increased and then 
fluctuated between the levels of agreement and satisfaction between weeks five (M = 4.26, 
SD =0.32) through seven (M = 4.36, SD =0.2). During weeks eight and nine, perceived 
usefulness plateaued. (M = 4.7, SD =0.08). Teacher interviews showed that when assistive 
technology was introduced in the context of a backward design approach, in-service special 
education teachers reported that they saw value in the use of AT. Also, teachers expressed the 
need for AT resources with support from leaders, although AT adoption and resource distribution 
may vary based on the school setting and type of school (i.e., public versus private). 
Research Question 3 
What is the impact of a professional development program that is focused on the 
innovative uses of assistive technology on teachers’ perception of the assistive 
technology? 
The results reflect a statistically significant increase in teachers’ classroom practices with 
the integration of AT in the two participating schools. Participants began with little knowledge 
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and/or usage of relevant AT (M = 2.07, SD = 0.12) from week one to week six (M = 2.95, 
SD = 0.23). Participants’ performance scores steadily increased and fell between the fluency and 
satisfactory level from weeks eight (M = 3.08, SD = 0.25) through fourteen (M = 3.55, 
SD = 0.22) as defined on the Classroom Observation Rubric (see Appendix B). Finally, by the 
end of the program (week sixteen), scores were getting close to the satisfactory level with most 
participants reaching the satisfactory level (M = 3.84, SD =0.1). 
The implementation of the adapted program resulted in a statistically significant increase 
in the quality of lesson plans (as measured by the Lesson Plan Rubric, see Appendix C) of the 
teachers in the two participating schools.  Participating teachers began at the emerging level in 
week one (M = 1.92, SD = 0.07) and fluctuated between the emerging and modification levels 
from week two to week eleven (M = 2.96, SD =0.25). Participating teachers’ performance scores 
continued to increase and were between the modification and satisfactory level from week 
twelve (M = 3, SD =0.01) to week fourteen (M = 3.04, SD =0.31). By the end of the program 
(around week fifteen) scores were close to a Satisfactory level with most participants reaching 
the Modification level (M = 3.16, SD =0.29). 
Research Question 3.1 
What is the impact of a professional development program that is focused on the 
innovative uses of assistive technology on teachers’ perception of the assistive 
technology? 
The quantitative analysis of the teacher questionnaire showed that by the end of the 
program in week sixteen most participants reached a satisfactory level (M = 4.76, SD =0.03). 
Qualitatively, the analysis of teacher interviews showed the special education teachers’ 
appreciation of the backward design approach and an emerging awareness of methods to 
embrace students’ differing abilities in each classroom. For instance, in the ELA classroom, 
teachers designed lessons that engaged students in hands-on projects and had accessibility to 
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technology that helped them think critically, explore the issues of heath, and even get the 
opportunity to create videos based on their new knowledge. 
Research Question 3.2 
Do teachers change their design practices after the professional development 
program? 
Quantitative data from classroom observation suggested by the end of the program (week 
sixteen), scores were getting close to a satisfactory level with most participants (M = 3.84, 
SD =0.1). Quantitative data from the lesson plan suggested by the end of the program, scores 
were close to a satisfactory level with most participants reaching the Modification level 
(M = 3.16, SD =0.29).  
Qualitative teacher interviews suggested that the iterative and modeling process helped 
prepare special education teachers to develop their technological fluency in understanding 
functionalities of digital software, navigating websites, searching for more information, and 
evaluating digital software in relation to students’ learning. For instance, in School I, teachers 
took the lead to design a school-wide project on climate change that encouraged students to 
conduct research, gather data about greenhouse effects, create a model that shows how 
temperature impacts the planet, and analyze typical energy consumption to reduce the 
community’s carbon footprint. 
Research Question 3.3 
Do teachers adapt their pedagogical practices after the implementation of their 
designed projects incorporating the assistive technology?  
Implementation of the adapted program resulted in a statistically significant increase in 
teachers’ classroom practices with the integration of AT after the implementation of their 
designed projects. The results from lesson plan analysis suggested that participants’ performance 
scores steadily increased and fell between the fluency and satisfactory level from weeks eight 
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(M = 3.08, SD = 0.25) through fourteen (M = 3.55, SD = 0.22). Participating teachers’ 
performance scores continued to increase and were between the Modification and Refinement 
level from week twelve (M = 3, SD =0.01) to week fourteen (M = 3.04, SD =0.31). 
Qualitative data showed that as the PD continued, teachers showed interest in working 
collaboratively and implementing the project with AT use. For instance, in School II, after the 
initial PD session, the STEM teacher told the researcher, “[You will be seeing how I can maybe 
implement some of the resources you sent into upcoming lessons]” (FL, 02/03/2021). During the 
implementation process, the science teacher created enriched virtual experiences to scaffold 
students’ thinking, modeled the use of Tinker Cad to sketch a 3D design prototype of the future 
city and used Adobe Spark to showcase social bots that raise people’s awareness in 
environmental protection. 
These findings support the potential for building leadership among the teachers 
throughout the planning and implementation phases. In School I, the faculty voluntarily joined 
the technology committee, which aimed to improve the technology infrastructure for students 
and teachers. The committee surveyed attitudes toward and the perceived need for technology for 
faculty members and prepared the recommendation lists for the leadership team. In School II, 
teachers expressed the need to explore different tools to support STEM projects while engaging 
students’ interests across disciplines  
Research Question 3.4 
Does professional development appear to influence teachers’ deficit thinking? 
The data on this issue were inconclusive. Participating teachers did move from the 
didactic use of assistive technology to a more inclusive approach through the development of a 
project that involved collaboration, facilitation, and the encouragement of students to create an 
inquiry-based learning environment. 
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Quantitative data from teacher questionnaire showed that by the end of the program in 
week sixteen most participants reached the satisfactory level (M = 4.76, SD =0.03) compared to 
the start level based on their perception(s) of the usefulness of AT (M = 4.31, SD = 0.26) in 
week one. Qualitative data from field notes and lesson plan analysis suggested that both teachers 
and school administrators expressed a desire to give students more opportunities to explore how 
classroom material is applicable in the real world. 
4.5. Discussion and Implications 
The study analyzed the effects of adapting the Innovating Instruction model with special 
education teachers in the use of assistive technology through a six-month blended professional 
development program. The quantitative analysis suggests that in-service special education 
teachers (participants) shifted their classroom practices toward the incorporation of AT during 
the professional development, implementation, and reflection phases. The researcher analyzed 
the participants' lesson plan and classroom observation, which showed that participants showed 
effective progress in learning about to design inquiry-driven lesson plans that integrated AT to 
meet the needs of students with diverging learning abilities. 
To summarize, each PD phase included both theoretical and practical experiences that 
emphasized communicating, problem-solving, critical thinking, and decision-making skills 
through hands-on modeling. Each professional development session that teachers needed to 
develop was first experienced by them from a student’s perspective followed by a discussion of 
how the technology was used, based on theoretical frameworks from the literature. The 
interactive modeling experience, technology skills development, discussions and reflective 
process provided teachers with a basic understanding of lesson plan design; however, the 
development of a deeper understanding of the role and purpose of assistive technology in 
 
 117 
developing high cognitive demand tasks with inquiry-based activities, required multiple 
reflective experiences, detailed feedback from the researcher on classroom observation and 
reflection, and ongoing in-class classroom support to use AT to create an inclusive learning 
environment. 
During phase I, the focus was on exploring the use of AT to enrich collaborative learning 
experiences while increasing cognitive learning abilities. Analysis of lesson plans developed by 
participants during the initial five-week period indicated that, while participants were modeling 
the structure of the use of assistive technology, most participants included AT use in a didactic 
way (i.e., to facilitate required findings and the reporting of information, or using AT as a 
motivational tool). Participants did not fully understand that AT could be utilized to allow 
students to share their perspectives, explain, analyze, and synthesize information found online, 
shift toward a more inclusive learning environment, and build student knowledge in creative and 
captivating ways. 
However, as the PD continued, participants became increasingly comfortable with and 
willing to use AT to facilitate dynamic, collaborative lessons. To properly situate the demands of 
participants, the researcher worked with teachers to explain the knowledge-building process and 
assisted them in implementing the AT in a manner consistent with well-respected literature. 
Multiple digital technologies encouraged teachers to reflect upon students’ learning demands, 
and work as a team to create concept maps to identify critical factors that impact the use of AT in 
the classroom. With continuing PD throughout this process, the researcher worked with teachers 
to provide on-site support to enhance the accessibility of digital technology during the 
implementation phase. The research also continuously supplied relevant materials, helpful 
feedback to adjust lessons to meet students’ demands, and situate participants to consider the use 
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of AT through a thoughtful manner. As a result, the sessions for classroom observation and 
lesson planning were showing a statistically significant shift during the second implementation 
phase, and practically all participants shifted to thoughtfully utilizing AT in the classrooms.  
Although there were significant changes in participants’ use of AT in inclusive 
classrooms, their pedagogical beliefs did not seem to change throughout the six-month 
professional development process. This may be because teachers’ pedagogical theories and 
beliefs are very personal, and impacted societal views of people with learning disabilities, the 
individual’s background, personal experiences as both a teacher and student, and what they were 
taught explicitly or implicitly. During the PD, the researcher introduced participants to a series of 
technologies and modeled how to use them in the inclusion classrooms (Ryndak et al., 2013). 
However, participants need time to practice, reflect, and implement new teaching techniques 
while simultaneously challenging their belief-systems and absorbing the usefulness of the 
available tools. 
Specifically, the adapted Innovating Instruction professional development program was 
structured with a series of instructions and resources to provide participants the opportunity to 
reflect upon individual work and rethink the use of AT and integrate it into the curriculum. As 
participants participated in the program, they were exposed to an open-ended inquiry 
environment with the effective modeling of technology tools, utilizing the Understanding by 
Design framework. The PD guided by the Innovating Instruction model not only encouraged 
participants to create individualized lesson plans, but to select relevant AT tools to best support 
student discourse. Even though participants had the opportunity to experience and explore AT 
and adjust its functions to individual students’ demands, that only provided them with an 
example of using AT at the practice level. Adapting AT is a challenging task that requires 
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participants to rethink not only the usefulness of AT, but deep-seated pedagogical beliefs. This 
could be the reason why the level of the perceived usefulness of AT from the participants did not 
significantly increase from the professional development phase to the implementation phase. 
From phase 4 to phase 5, the researcher continuously worked with participants to adjust 
and support them in their journey of exploring the value of AT and incorporating it into their 
curriculum. The researcher also helped participants to reflect upon each lesson and the benefits 
of AT for the students. participants had the opportunity to develop different content-based tasks 
for their students and incorporate new methods of assessment. The overall scores on the final 
project lesson rubrics and classroom observations were significantly higher than they were 
during the implementation phase. Most of the participants were able to reach the modification 
level in the use of AT to design tasks while differentiating students’ needs at the end of the 
program. Research argues that there is a cumulative effect when an entire program is designed to 
explain and enhance effective use of AT through models, group discussions and practice 
sessions, and structural support. The researcher situated participants’ request for help to 
differentiate individual students’ needs, provided digital content for participants to integrate on a 
weekly basis, and provided detailed individual feedback to support each unique special education 
classroom. 
Beyond professional development, two schools adopted distinctive ways for teachers to 
design AT-integrated curriculum while nurturing hands-on projects for students to connect 
knowledge to the real world. In School I, two administrators adopted the whole-school model 
that worked with faculty members to design curriculum in maximizing the school level support. 
Initiated in Fall 2020, the Science, Math and Humanity Department Chair proposed to create a 
school-wide interdisciplinary study about climate change in the Spring, 2021. This initiative 
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encouraged cross-department collaboration across three disciplines. In School II, the principals 
supported the innovation initiatives and offered PD opportunities for teachers to engage STEAM 
related projects, such as the Google Doodle, an annual competition of K-12 learning 
environment; the STEAM showcase, an annual event to encourage students to engage design 
challenges, as well as the NYC Soap Box Derby, a growing initiative to encourage home-build 
cars in the community. Structurally, each class across K-5 grades has a period of technology and 
STEAM lessons per week respectively, which created the space to integrate hands-on 
components apart from academic teaching. Additionally, teachers’ level of prior knowledge, 
professional experience, and potential motivation might also affect the future intervention 
beyond the team collaboration. 
4.6. Conclusion 
The interactive and immersive learning environment created during each PD session 
encouraged participants to rethink effective practices with AT, engage with peers to develop 
learning communities, and reflect on effective teaching practices throughout the six-month 
online program. During each session, participants had the opportunity to learn how to use new 
AT tools with associated functionalities, strengthen technical skills, and analyze and reflect upon 
how AT-supported instructional strategies can prompt deep inquiry from students. Finally, 
feedback and ongoing reflections further encouraged participants to reflect on each lesson plan, 
rethink the nature of inquiry-based learning, and refine in-classroom teaching.  
In comparison to traditional classroom teaching, the situated professional development 
program provided participants with the opportunity to rethink instructional practices and use AT 
to meet diverse demands of students. Rather than the traditional means of preparing teachers for 
special education, this study’s professional development helped teachers develop their skills to 
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design higher-order thinking skills, preparing participants to provide feedback, and building 
technology-based lessons to nurture an inquiry-based learning environment. Toward the end of 
the PD sessions, several participants gradually adjusted their teaching strategies by using AT 
tools to develop students’ communication, collaborative, decision-making, and leadership skills. 
Teachers’ use of AT did not improve with every lesson they developed; instead, the level of use 
of AT fluctuated depending upon the teachers’ personal developmental trajectory. Toward the 
end of the intervention, there was a statistical trend toward increased use of AT in designing 
lesson plans based on the analysis of lesson plan and classroom observation analysis. Teachers 
also self-reported the usefulness of AT in classroom practices. This might indicate that an 
increased awareness of available AT is crucial.  
Chapter 5 further discusses the findings and implications of the research questions and 
evaluates shared lesson plans from the practices. This section also analyzes the research 




Chapter 5: implications and Recommendations 
5.1 The True Purpose of Education 
In 1930, Dewey wrote Philosophy and Education, where he explained that “the ultimate 
aim of education is nothing other than the creation of human beings in the fullness of their 
capacities” (Dewey, 1930/1984, p. 289). Furthermore, in School and Society, Dewey suggests 
that the teacher’s goal should be to “make each one of our schools an embryonic community life, 
active with types of occupations that reflect the life of the larger society and permeated 
throughout with the spirit of art, history, and science” (Dewey & Dewey, 1915/2007, p. 20). To 
make schooling a meaningful learning experience, schools should create “an embryonic 
community,” or model of life experience, that provides active opportunities for students to reflect 
the practical experiences in our society and diffuse knowledge through the diverse disciplines (p. 
20). Schools should be unique spaces designed to nurture intellectual discussion, and foster a 
community with real-world connections, rather than “the highly specialized, one-sided, and 
narrow factory style education’’ (p. 18). 
Ideally, educational entities, research institutions, and teachers should work as a coherent 
system to support all students to reach their full potential through the schooling experience. 
However, there is a wide gap between general education and special education students as the 
educational placements are mainly segregated settings on parallel tracks that rarely intersect. 
This might be because of the education system’s underlying deficit thinking paradigm, which 




intellectual impairment and embraces teaching practices that also reinforce the deficit thinking 
paradigm. 
The Unique Challenges and Responsibilities in Special Education 
Special education is defined as “educational intervention and support designed to address 
special educational needs” (Florian, 2014, p. 44). The underlying assumptions are that there are 
“differences” that exist between students in similar age groups in the classroom. The common 
definition of special education implies that the school system provides general education to meet 
the needs of the majority, or most of the students, while a few will need additional support. 
Therefore, the school system is usually designed around “its normative center,” thus affirming 
the concepts of “bell-curve thinking.” This assumes that most educational phenomena could be 
distributed based on the statistical principle of the normal curve (Fendler & Muzaffar, 2008). 
In meeting special education student needs, teaching practices are often stigmatized with 
related academic and behavior interventions. The “triad of impairments’’ (Van Wijngaarden-
Cremers et al., 2014) associated with autistic spectrum disorders (ASD) describes a condition 
that covers many individuals who fall into this category without thoughtful consideration of the 
nuances of social interaction and communication that shape each student (Estrin et al., 2020; 
Grinker, 2020). Similarly, “intellectual deficits” is a long-standing classification scheme among 
psychologists and educators that categorizes those on the spectrum into four different levels in 
evaluating the severity of intellectual impairment as determined by the IQ test (Gargiulo & 
Bouck, 2017). Students who fall into the classified scheme are often categorically identified as a 
low-level group in terms of academic ability. Consequently, special education teachers provide 
additional support and services for students who fall into this category, and schools tend to 




The Emerging Trends of Inclusive Movement 
To reform the general ideological stance on education and school structures to 
incorporate progressive intellectual insights and broader community connection (Florian, 2019, 
Salazar, 2018), the U.S. government established a new policy framework advocating for the 
rights of special education children and suggesting that they should receive equal access to 
public education. In 1954, the US Supreme Court decision in Brown v. Board of Education 
increased public awareness of “separate but equal” education systems for African Americans and 
other minority groups. To ensure greater access to the public school system in general, the 
Education for All Handicapped Children Act (EHA) was passed in 1975. This law established 
the right for children with disabilities to receive a free and meaningful public education 
(P.L. 94-142). In the early twenty-first century, the No Child Left Behind initiative helped 
develop alternate assessments to encourage students with special needs to participate in nation-
wide public education requirements (Browder & Cooper-Duffy, 2003). Additionally, the 
Individuals with Disabilities Education Act (2003), further pushed the principle of “inclusion” to 
encourage schools to provide a place for students with special needs access to free, appropriate 
public education with the least restrictive learning environment (P.L. 208-36) (Francisco et al., 
2020).  Despite the many policies aimed at ensuring equal rights for students with special needs 
in receiving a high-quality education, schools generally continued the use of the “normative 
center” approach that categorizes students’ abilities with numerical “bell-curve distribution” 
values and then provides additional support for students with special needs. 
Globally, there is increased awareness of international agencies that seek human rights, as 
countries are urged to provide equal education opportunities for all people, whether they are 




rights while reducing global poverty. Along with the movement of “Education for all” (EFA) 
from the United Nations Educational, Scientific and Cultural Organization (UNESCO), all 
children should be educated within an inclusive learning environment. (P.L. 101-476) The 
Salamanca Statement and Framework for Action on Special Needs Education (UNESCO, 1994) 
stated that: “a child with a disability should attend the neighborhood school that would be 
attended if the child did not have a disability” (p. 17). The development of international and 
domestic legislative initiatives minimizes the potential for excluding or restricting access for 
students with special needs and makes a step in the right direction by encouraging inclusive 
education. 
The paradoxical nature of special education policy has caused scholars to posit four core 
inquiries: (1) questions about how to rebuild the process in rethinking practices within the 
education system for students with special needs (MacLeod et al., 2017); (2) questions about 
how to make educational systems available to all learners, without treating some learners 
differently (Sailor, 2017); (3) questions about transforming our thinking from a deficit-based 
understanding to an asset-based understanding of classroom practices (Carales & López, 2020); 
and (4) questions about how to change the curriculum and redefine the way teachers perceive 
students’ capabilities in classroom settings. 
5.2 Research Study Overview 
This study analyzed the adaptation of the Innovating Instruction model (Meier, 2018) 
with 20 special education teachers in the use of assistive technology through a six-month blended 
professional development program in two private schools, located in a metropolitan area. 
Through a synthesis of the literature on pedagogical theories, technology, and professional 




and integrate assistive technology in special education classrooms to help support individual 
learning differences. The study was not designed as an experimental study, but rather an 
exploratory study to examine the efficacy of the Innovating Instruction model in the context of 
special education. 
The core research questions for this study were: i) how do special education teachers in 
the identified schools currently use assistive technology in the inclusive classrooms?; ii) what is 
the impact of a professional development program that is focused on the innovative uses of 
assistive technology on teachers’ perception of the assistive technology?; and iii) how could the 
Innovating Instruction model be adapted to prepare special education teachers to design new 
inquiry-based approaches for students with special needs by using a model that combines in-
depth professional development with the use of assistive technology? The study showed 
promising ways in which assistive technology can facilitate and support special education 
teachers to incorporate assistive technology to design inquiry-based environments. 
5.3 Review of the Findings by Research Question 
Research Question 1 
How do special education teachers in the identified schools currently use assistive 
technology in the special education classrooms? 
Teacher interviews, before the professional intervention, revealed that the assistive 
technology was used primarily in a didactic way, which might be described as “digitizing the 
status quo” (Meier, 2015, p. 20). In the ELA (English Language Arts) classroom, teachers used a 
drilled reading intervention program Reading A-Z online platform to develop students’ reading 
comprehension skills. 
Teacher interviews suggested that it was challenging for teachers to use assistive 




they had received.  In addition, although the AT adoption and resource distribution might vary 
within the school setting based on the teacher interviews, more consistent leadership support 
would be welcomed. Additionally, teachers did not appear to have a lot of control over the pull-
out sessions because the IEP team (e.g., speech-language pathologists, psychologists, 
occupational therapists, physical therapists, ophthalmologists, etc.) often took students out of the 
classroom. 
Research Question 2 
What is the impact of a professional development program that is focused on the 
innovative uses of assistive technology on teachers’ perception of the assistive 
technology? 
As teachers participated in professional development that explained AT, they began to 
learn more about designing lessons around student needs, and ways to use technology to support 
students by designing high-level cognitive tasks, facilitating students’ discourse, and conducting 
formative assessments to help students develop and foster problem-solving skills. Specifically, 
when assistive technology was introduced in the context of a backward design approach, in-
service special education teachers reported that they saw value in the use of assistive technology 
during the implementation phase across three main domains, including instruction, 
differentiation, and building inclusive environments. At the conclusion of the professional 
development, the special education teachers appreciated the values of assistive technology and 
were able to use and adapt the technology tools in lesson plans for special education classrooms. 
Research Question 3 
How could the Innovating Instruction model be adapted to prepare special education 
teachers to design new inquiry-based approaches for students with special needs, using a 





Overall, the intervention introduced teachers to inquiry-driven design practices and used 
technology that supported new ways of understanding the capacity of special needs students. The 
research study examined the lessons that the teacher conducted and analyzed through a rubric 
designed to capture how special education teachers used AT to design inquiry-driven lesson 
plans, and data was also collected through multiple classroom observations of each teacher. The 
analyses of these data revealed a statistically significant shift took place over the period of the 
professional development, implementation, and reflection phases in teachers’ ability to design 
projects that integrated AT. 
In regard to the professional development (RQ 3.1), the teachers were satisfied with the 
professional development and showed appreciation of the backward design approach to embrace 
students’ differing abilities in their classrooms.  
In regard to design practices (RQ 3.2), teachers did show evidence of changing their 
design practices. Teachers took an increasingly active role in designing projects with open-ended 
inquiries that provided students with opportunities to conduct research, collaborate with each 
other, and explore community issues in diverse classroom environments. 
In regard to teacher adaptation of their pedagogical practices (RQ 3.3), teachers were able 
to adapt the pedagogical practices over the period of intervention as reflected in the codified 
classroom observations and teacher interviews, but pedagogical changes were not a linear 
process. 
In regard to deficit thinking (RQ 3.4), the evidence was inconclusive. Teachers did move 
from the didactic use of AT to a more inclusive approach through the development of a project 
that involved collaboration, facilitation, and the encouragement of students to create an inquiry-




5.4 Research Implications for Special Education 
The Importance of a Great Vision for Professional Development 
The prevalence of the deficit teaching model is reflected in the fact that most of the PD 
literature in special education typically introduces behavior-based interventions such as using 
web-based programs to make critical decisions or increase academic performance (e.g., 
Randolph et al., 2020; Shriner et al., 2013). In contrast to the current focuses and suggestions for 
professional development in special education, PD needs to move toward a “grand vision” 
approach that builds upon and focuses clearly on learning and learners (Guskey & Peterson, 
1996). The goal of professional development should be to help teachers shift from the deficit 
model of teaching to an asset-based, inclusive approach that engages students in addressing 
questions and solving problems. This asset-based, inquiry thinking approach presents a 
beneficial way to teach in a consistent manner with Darling Hammond’s assertion that those 
“who enter the professions with deep learning ... teach for equity and social justice” (Darling-
Hammond & Oakes, 2019, p. 4). 
The study has demonstrated how the Innovating Instruction model can be adapted to 
prepare special education teachers to design new inquiry-based approaches using assistive 
technology. Orchestrating effective professional development continues to be a critical, ongoing 
challenge for educators. Special education teachers who participated in PD became motivated to 
design inclusive lessons and use assistive technology to help all students develop complex 
knowledge and apply that knowledge to solving problems. Teachers had the opportunity to 
collaboratively share their knowledge, expertise, and techniques that help to equalize the 




The Complexity of Teacher Change 
During this research study, participating teachers showed a growing awareness of the 
available assistive technology and adapted it into classroom practices. Although special 
education teachers’ beliefs and practices are difficult to change (cf. Ertmer et al., 2012), the 
finding implies that teachers’ attitudes and beliefs tend to develop once they have received clear 
and specific instructions in PD and develop pedagogical practices with the integration of the 
assistive technology. This is echoed by Fullan’s suggestion that “behaviors and emotions change 
before beliefs -- we need to act in a new way before we get insights and feelings related to new 
beliefs” (Fullan, 2007, p. 41). Also, facilitating change requires the successful use of new 
practices and research-based procedures that helps teachers assimilate innovation into their 
existing belief-systems (Fleming, 1988; Richardson, 1990). The finding implies that the more 
special education teachers can engage in the design process and integrate assistive technology 
into curriculum, the more likely it is that special education teachers perceive the value of 
assistive technology, and, with support, continue to develop new beliefs about teaching and 
learning with assistive technology (Billingsley et al., 2019). 
In special education, teachers’ deficit thinking, coupled with the teaching experience in 
special education classrooms, might lead to labeling students as incapable. Thus, teachers in this 
category will tend to design only lower order thinking projects to reinforce the functions of basic 
skill development (Davis & Museus, 2019). This “deficit” perspective appears to limit inquiry-
based instructional practices to support and appropriately challenge students with special needs. 
Therefore, exposing special education teachers to the design process and exploring the use of 




increasingly inquiry-based approaches that will keep special education students engaged and 
motivated. 
Growing Understanding of Learning Sciences 
This study draws on the literature on the science of learning and development to guide 
instructors in shifting away from the behavior-driven, linear-model based PD (Bransford, 2000; 
Darling-Hammond et al., 2019), as well as project-based lesson design, (McTighe & Wiggins, 
2012), culturally relevant pedagogy (Ladson-Billings, 1995), and theory of change (Fullan, 
2015). Professional development in special education is particularly challenging because of the 
emerging theoretical framework regarding instruction and student learning (Wayne et al., 2009). 
Ongoing research should continue to explore the meaningful components of professional 
development drawing from the research while facilitating the changing notion of ability and 
disability in special education. 
Because learning is highly individualized and students have different and specific 
learning needs, a deeper understanding of how children learn (from the Learning Sciences) is 
needed to give teachers sophisticated knowledge related to teaching special needs students. The 
critical components of professional development related to project-learning have the potential to 
sustain teachers’ interests while positioning them as designers to construct a positive and 
encouraging atmosphere for student learning. Since professional development is a critical step 
which supports evolving instructional practices based on the principles, policy makers must 




5.5 Practice Implications for Special Education: Design, Situate, Lead 
Design: Developing Teachers’ Ability to Design Projects 
The study demonstrates how the Innovating Instruction Model might be effectively 
adapted to prepare special education teachers to design new inquiry-based approaches using 
assistive technology. In practice, helping special education teachers learn to design inquiry-
driven curriculum while shifting from disciplinary to transdisciplinary project design is not an 
easy task. The design process encourages teachers to organize lessons and projects based on the 
guiding principles and backward design framework, create projects with real-world connections, 
and use AT to provide multiple paths of engagement to foster meaningful learning. Special 
education teachers need to develop the curriculum design skills and instructional practices to 
meet the overarching goals espoused therein drawing from the findings in learning sciences. In 
these inquiry-based learning environments, students with special needs can learn to build 
classroom knowledge collaboratively, engage in higher-order cognitive tasks, and improve their 
problem-solving analytical thinking skills. 
The design process can also encourage special education teachers to rethink how to use 
assistive technology in classroom practice. The facilitator invited teachers to experience the use 
of assistive technology from the perspective of both a teacher and a student. By encouraging 
teachers to design AT-integrated curriculum, they were empowered to develop technological 
skills (e.g., searching, navigation, and troubleshooting) and explore relevant tools and resources, 
which might further encourage them to employ new digital tools to meet the demands of students 




Situate: Supporting Individual Special Education Teachers 
It was critical for the facilitator to situate the needs of the special education teachers 
while they attended the professional development program. The teacher’s learning process is 
associated with prior experience, knowledge, and pedagogical beliefs. In this research study, 
teacher interviews and field-notes showed that teachers could apply their existing knowledge of 
technology to new tools and practices that could support all students in the classroom. The 
research findings reveal the importance of “situating” teachers’ needs, encouraging learning 
along with colleagues, and developing a shared knowledge base of teaching strategies and 
inquiry-based approaches with the use of assistive technology. 
In practice, when modeling new technological practices, the facilitator situated existing 
knowledge and experience to support teacher participation. Depending upon teachers’ prior 
technology competency, the facilitator encouraged teachers to explore and adapt specific 
technology that they believed would be the most beneficial in their special needs’ classrooms. 
Teachers also take IEP requirements into consideration to develop comprehensive plans tailored 
to individuals while maintaining the goal of classroom teaching. Teachers created and shared, 
open-ended, and hands-on building practices for individual students using assistive technology. 
Lead: Preparing Changing Agents 
Along with teaching and professional development, administrative support is critical in 
leveraging opportunities for students with special learning needs. This research study actively 
engaged school administrators and the researcher encouraged them to reconsider the structure of 
professional development and establish an inclusive cultural community with increased 
collaboration within the school. This is consistent with the literature which states that leadership 




insights that affect positive change for students (Harris & Spillane, 2008). Specifically, 
engagement with administrators helped facilitate the implementation of co-design work that 
incorporated AT projects. The support also led to new school initiatives to develop and continue 
to refine interdisciplinary projects (Hickey et al., 2018). This created opportunities for teachers to 
practice and implement the co-designed projects that aligned with school initiatives. (Darling-
Hammond & Oake, 2019; Fullan, 2015). 
Based upon the teacher interviews and field notes, other external factors that impacted the 
effectiveness of the PD included the extent to which the school’s culture cultivated an inclusive 
learning environment, the institutional allowance of common planning time, and the ability to 
share resources to ensure accessibility and universality of digital tools. The findings were 
consistent with the existing literature regarding the external factors impacted on professional 
development (Mouza, 2009). Thus, this process may require structural and organizational 
changes (e.g., changes in professional roles and responsibilities, definitions of curriculum, 
development of training and support systems (Malouf & Schiller, 1995) as well as a high-quality 
PD program. 
5.6 Future Recommendations 
According to the National Center for Education Statistics from 2018-2019, 
The number of students ages 3–21 who received special education services under the 
Individuals with Disabilities Education Act (IDEA) was 7.1 million, or 14 percent of all 
public-school students. Among students receiving special education services, 33 percent 
had specific learning disabilities. 
These statistics are alarming and indicate the urgent need for increasing the quality of special 
education to support diverse populations of students with disabilities. To remedy this harsh 




teachers in developing a shared knowledge and competency in High-Leverage Practice 
(McLeskey et al., 2017) in the classroom. 
Engaging Design Approach in Special Education Teacher Education 
The systematic approach of professional development for special education teachers 
shows promise and takes steps to conceptualize the special education teacher education while 
addressing the issues of equity and access as explained in the earlier chapters. Strengthening the 
design capacity for special education is critical for developing teacher practices and giving them 
ownership to design projects that are inclusive, culturally meaningful for students. The 
dissertation study has shown that the Innovating Instruction model could be adapted to prepare 
special education teachers to design new inquiry-based approaches using assistive technology. 
This study contributes to the research to explore the positive impacts on teacher’s ability to 
design projects, to shift from disciplinary to transdisciplinary project design, and to shift their 
instructional thinking to include more inquiry-based approaches in special education. Also, the 
research continues the conversation to rethink the current deficit thinking model and develop the 
school capacity to implement a broader scale of the design-based pedagogical practices through 
high-quality professional development. 
Embracing the Inclusive Education for All Students 
To create a systematic design process to improve teaching practices, the research studies 
suggested ongoing demands to create a common societal understanding of inclusive education to 
move inclusion beyond the cultural, institutional, and educational boundaries of the school 
system (Black-Hawkins & Florian, 2010). Research institutions, schools, and government 
agencies have conducted research to study the relationships between inclusive education and 




system should create a more cohesive and inclusive environment (Acedo et al., 2009; Graham, 
2019). Teachers are the key policymakers in the classroom, as their decisions and pedagogical 
philosophies determine what the class experiences once the classroom door is closed. 
Empowering teachers to be truly inclusive of all learners requires the teacher education and 
professional development to enhance their competency and support customized learning for 
individuals within diverse needs (Florian, 2013, 2019). 
Reconceptualizing Teaching Practices in Special Education 
The dominance of deficit thinking in the special education field limits teachers’ ability to 
design around students’ assets in classroom teaching and inhibits the creation of an inquiry-based 
learning environment. During the past decade, research has reflected a growing examination of 
the practices of teaching. Emerging research has been conducted on such topics as teacher 
cognition, attitudes, and beliefs, the dynamics of teacher development and change, the culture 
and organization of the school, processes of organizational development, and the nature and use 
of knowledge in education (Cuban, 2013; Darling-Hammond et al., 2019; Fullan, 2015). In the 
field of special education, it is important to reflect on the practices and emerging research in 
general education and develop in-depth analysis to reconceptualize teacher education to shift 
away from behavior-driven, deficit thinking teaching models. 
At the policy level, under the federal No Child Left Behind Act of 2002, high-stakes 
testing has been founded on the premise that educational outcomes should be improved, and the 
standardized test should be used as core indicators to ensure the school’s accountability for 
student achievement. Beyond testing performance, the policy overlooked several micro-level 
educational issues, including the unequal distribution of financial resources, undeserving 




special education students. Policies should continue to develop credible and equitable systems 
for diverse communities with special needs, which is not limited to English language learners, 
students with learning disabilities, and broader scope learning communities. An accountable, 
valid, and reliable assessment system could guide researchers to seek effective strategies to 
support students with special needs and capture nuances of inclusive practices. 
5.7. Conclusion 
Deep learning will do little for our economy and democracy unless it is accessible to 
every student. All too often, low-income students have had to subsist on a pedagogical diet of 
basic skills instruments, with few opportunities to develop the academic mindset and self-
directed learning habits they need for future success. Seeking both excellence and equity in 
public education will require American school systems to shift in dramatic ways… And most 
importantly, the roles of teachers must be transformed. (Alliance for Excellent Education, 2011) 
Historically, proponents of new-age special education theories have struggled for years to 
shift away from deficit thinking and advocate for inclusive pedagogies that support all students. 
Importantly, this deficit teaching model may remain difficult to change, which will continue to 
hinder students’ academic success by categorizing students with special needs as limiting and 
refusing to believe that these students are capable of advanced learning. (e.g., Haberman, 2010; 
Klehm, 2014). Teachers who employ deficit thinking could easily create inaccurate 
characterizations of academic ability to students based on race, ethnicity, and special learning 
accommodations (Irvine, 2003; Kaplan et al., 2002). 
To challenge the current status quo in special education, there is an emerging movement 
for national educational reform policies that will create opportunities for inclusive pedagogy. 




student is a unique individual in highly contextualized learning environments, especially in 
underserved communities and inclusive classrooms. 
The core challenge is to educate teachers to explain the necessity of a major in their 
mindset and views of special education students. Ongoing research work will contribute to the 
shift of teacher’s viewpoints away from the traditional idea of special education as a response to 
individual students in “low” level academic abilities toward one that focuses on broadening 
access of the core curriculum to all students in an inclusive space, and accepting the fact that 
everyone, including general education students, learn in different ways. These students, though 
they need information delivered in specialized ways to succeed, should be viewed as students 
with great potential who deserve tailored lesson plans. However, too often, special education 
teachers have not been prepared to teach with inclusive pedagogy but have been prepared to 
develop behavior-intervention strategies to “fix” special needs of students (Bryant et al., 2019). 
To disrupt and dismantle this deficit thinking framework, it is important to acknowledge 
that teachers play a key role in shaping students’ learning and thinking about their own abilities 
and providing ongoing feedback to students in inclusive education is crucial (Nespor, 1987; 
Smith et al., 2008; Souto-Manning & Swick, 2006). Assistive technology has also shown to be 
promising in fostering new methods of teaching that enrich the inquiry-driven practices (National 
Research Council, 2012). It is critical for educators to help every student “come out of their 
private shells or personal skills in ways that address obstacles” (Fullan et al., 2017, p. 73) to fully 
support those “hidden figures” (p. 72), including children who come from low-income homes, 
have limited family support or resources, or have special needs that mainstream classrooms do 
not always adequately address. As teaching is rather complex and demanding profession, Dewey 




Hence, what concerns him, as teacher, is the ways in which that subject may become 
a part of experience; what there is in the child’s present that is usable with reference to it; 
how such elements are to be used; how his own knowledge of the subject-matter may 
assist in interpreting the child’s needs and doings and determine the medium in which the 
child should be placed in order that his growth may be properly directed. He is 
concerned, not with the subject-matter as such, but with the subject-mattered as a related 
factor in a total and growing experience. (p. 117) 
Teachers have the responsibility to create curriculum to guide children in asserting 
themselves, exercise their capabilities and live up to their full potential, and fulfill the destinies 
of their own nature (Dewey & Dewey, 1915/2007). Teachers play a critical role in creating 
inquiry-based conditions that invite students into the learning process under the student-asset 
rationale. Rather than limiting student learning capacities as the result of the deficit thinking 
model, the study takes on the challenges of using assistive technology as the catalyst (cf. Meier, 
2015) for helping teachers learn to design an authentic culturally inquiry-centered learning 
environment. The learning process is highly individualized and dependent upon a students’ 
specific learning needs, a deeper understanding of how children learn from the Learning 
Sciences can continuously support a growing sophistication of teacher knowledge related to 
teaching special needs students. Since professional development is a critical step in enacting a 
change in instructional practices, policy makers and teacher educators should be encouraged to 
use evidence-based practices to enhance teaching in special education contexts. 
To further address the issues of equity, access, and inclusion, ongoing research work will 
be needed to reconceptualize the field of special education while conducting High Leverage 
Practices in Special Education (McLeskey et al., 2017). To promote social equity and justice, it 
is also critical to create more equitable access in special education with the meaningful use of 
technology instead of simply “digitizing the status quo” in classroom teaching (Meier, 2015). 
Finally, given that a classroom is a multi-tiered system, teaching is a complex social 




critical to ensure special education students have access to the general education curriculum and 
make adequate yearly academic progress. At the same time, students need to actively respond to 
and engage with the instructions to develop content knowledge and skills during daily teaching. 
To facilitate the interaction among the teachers and students, assistive technology has been 
redefining the professional relationship between teachers and students, which creates the 
potential for students to act as “knowledge-builders” and teachers as designers in culturally and 
linguistically diverse communities (Meier, 2015; Scardamalia & Bereiter, 2014). 
This study seeks a new way to support special education teachers to be aware of the 
complex social problems within the special education environment and encourage them to 
reconsider the very meaning of special education. Special education, with the help of assistive 
technology in an inclusive classroom setting, has the potential to disrupt education’s normative 
center (Salazar, 2018) by increasing access to all students. By building on research-based 
professional development, the multi-faceted approach of the Innovating Instruction model, this 
research has the potential to enable special education teachers to provide more equitable 
instruction for students with special needs through designing inquiry-based classroom practices 
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Appendix A: STILE 2.0 Intervention Quantitative Statistics 
Table A.1. Domain One: STEM Content  
 
  Sum Sq df F Sig 
Intercept 0.138 1 0.2021 0.65447 
Group 3.388 1 4.9781 0.02897* 
Residuals 46.274 68     
          
  Effect Size 95% Category 
Lower Upper 
Cohen’s d 0.544 0.049 1.039 Medium 
Eta Sq. 0.068 -0.045 0.228 Medium 
Data Source: STILE Teacher Questionnaire 
 1 5-point Likert-type scale: (1) Never; (2) Seldom; (3) About Half the Time; (4) Usually; (5) Always 
2 Reject the null hypothesis (i.e., the two dependent groups are the same) when both tests show 
significance levels of  *p < .05, **p < .01, or ***p < .001 
  
Table A.2. Domain Two: STEM Instruction 
 
  Sum Sq df F Sig 
Intercept 0.229 1 0.3813 0.5390 
Group 0.948 1 1.5769 0.2135 
Residuals 40.863 68     
          
  Effect Size 95% Category 
Lower Upper 
Cohen’s d 0.306 -0.183 0.796 Small 
Eta Sq. 0.0202 -0.05 0.134 Small 
Data Source: STILE Teacher Questionnaire 




2 Reject the null hypothesis (i.e., the two dependent groups are the same) when both tests show 
significance levels of  *p < .05, **p < .01, or ***p < .001 
 
Table A.3. Overall Domain: STEM Content and Instruction 
 
  Sum Sq df F Sig 
Intercept 1.125 1 1.9565 0.16643 
Group 2.357 1 4.0971 0.04689* 
Residuals 39.111 68     
          
  Effect Size 95% Category 
Lower Upper 
Cohen’s d 0.494 -0.00007 0.0987 Small 
Eta Sq. 0.057 -0.05 0.205 Small 
Data Source: STILE Teacher Questionnaire 
 1 5-point Likert-type scale: (1) Never; (2) Seldom; (3) About Half the Time; (4) Usually; (5) 
Always 
2 Reject the null hypothesis (i.e., the two dependent groups are the same) when both tests show 




Appendix B: Classroom Observation Protocol Validation 
General and Specific Indicators by Subdomain 
 
Item(s) Ratings 
1 - Not applicable, or no evidence (Initial level) 
2 - Little evidence of this behavior (Awareness level) 
3 - Some evidence of this behavior (Fluency level) 
4 - Consistent evidence of this behavior (Satisfactory level) 
5 - Exemplary of this behavior (Exemplary level) 
Subdomain 4.1 
SDI 4.1 Use assistive technology devices to engage students with 
special learning needs in learning, and position students as 
knowledge-builders via questioning, discussion, and 
collaborative peer learning. 
 
General indicators 
4.1.1 Teachers utilize AT to encourage students to voice concerns, 
invite their inputs, analyze, and evaluate relevant items, and 
collaborate with peers in small groups (Application). 
● 4.1.1.1 Use AT to encourage students’ choices. 
● 4.1.1.2 Use AT to encourage students’ collaboration.  
● 4.1.1.3 Use AT to invite students’ design, experience and 
evaluate relevant services.  
● 4.1.1.4 Use AT to create an authentic learning environment. 
 
General indicators 
4.1.2. Teachers use AT to advance students’ learning by facilitating 
discussion.  
● 4.1.2.1 Use AT to provide adequate time for students to respond 
to questions and formulate thinking (e.g., time-delayed mobile 
apps).  
Instruction 
Observers will assess 
teacher use of assistive 
technology, rate and 
circle that best match the 








IT1 Behavior Observed: 
Teachers use assistive 
technology to engage 












● 4.1.2.2 Use AT to support students’ discussion via inquiry-
learning, problem-based learning, or sequencing techniques to 
ensure the quality.  
● 4.1.2.3 Use AT to involve all the students into the discussion, 
such as Table Hop/Pass, Response Cards, or Hands Signal.  
● 4.1.2.4 Use AT to provide students’ feedback with individual or 
group-based discussion.  
● 4.1.2.5 Use AT to ensure all the students’ voices to be heard, 
and students are willing to initiate the topic, contribute to the 
discussion, respect peers’ answers and listen attentively, invite 
others to the conversation, and be able to paragraph the 
questions in their own words. 
 
General indicators 
4.1.3 Teachers use AT to clearly communicate with students in 
content delivery, procedure demonstration, classroom expectation, 
and general classroom interaction.  
● 4.1.3.1 Teachers use AT to communicate the big ideas of the 
content and engage their interests. (Use the graphic organizer to 
list the big ideas; concept mapping tools to organize the 
thinking; hands-on activities to prompt students’ 
communication and peer discussion).  
● 4.1.3.2 Teachers use AT to clarify the procedures and directions 
in classroom learning, homework assignment, and activities. 
(i.e., use the poster to present the key steps; create a checklist 
for students to update the progress, use digital tools to overcome 
the language differences).  
 
General indicators 
4.1.4 Teachers use AT to deliver explicit instructions in the 
classroom.  
● 4.1.4.1 Teachers use AT to support students as they develop a 
variety of skills, from basic academics to cognitive strategies 
and problem-solving, such as virtual manipulatives, math-based 
problem-solving games.  
 
● 4.1.4.2 Teachers use AT to give direct instruction and 
instructional enhancement, such as posters, sticky notes, or slide 
deck.  
● 4.1.4.3 Teachers use AT to regulate difficulty during the guided 
practice, such as employing the intelligent tutoring system to 
adjust the complexity of questions.  
 
IT 2 Behavior Observed: 
Teachers use assistive 













IT3 Behavior Observed: 














IT4 Behavior Observed: 
Teachers use assistive 




IT5 Behavior Observed: 
Teachers use assistive 











● Teachers use AT to provide various contexts for student 
practice, e.g., digital scratch game, virtual simulation.  
● 4.1.4.4 Teachers use AT to provide feedback to the students, 
e.g., visual aid, while boards, digital portfolio.  
● 4.1.4.4 Teachers use AT to increase student responsibilities and 
prompt independent practices. 
General indicators 
4.1.5 Teachers use assistive technology to facilitate peer-assisted 
(e.g., reciprocal teaching) learning. Teachers can use AT to foster 
students’ interaction, prevent behavioral problems, and increase 
student learning (e.g., Google classroom, Google suite tools, 







IT6 Behavior Observed: 
Teachers use assistive 





Rating Manual  
For details, please reference appendix C: TCOP user manual scoring rubrics.  
Subdomain 4.2 
4.2 Differentiate and adjust students’ special learning needs and 
designs the curriculum to develop relevant skills. 
 
General indicators 
4.2.1 Teachers use AT to adjust the content being taught, the 
teaching process (e.g., i.e., instructional grouping, sequencing, 
teaching skills, providing feedback for review and practice). 
Indicators 
● 4.2.1.1 Teachers can use AT to adjust the level of difficulties 
and design individualized instructions for students to develop 
skills, such as time management software, online courses, 
checklist, audio books, co-writer).  
● 4.2.1.2 Teachers use AT to conduct an environmental inventory 
to understand students’ learning needs.  
● 4.2.1.3 Teachers adopt INCLUDE strategies to develop a lesson 
plan to adjust the students’ learning needs.  
● 4.2.1.4 Tools such as Intervention Central or RTI Wire can give 
teachers appropriate suggestions of academic intervention, 
behavior intervention. The goal is to select the right intervention 
to help students build skills.  
 
4.2.2 Use assistive technology to accommodate for individual 
differences (AID).  
Indicators 
● 4.2.2.1 Teachers use AT to provide opportunities for 
Differentiation 
Observers will assess 
teacher use of assistive 
technology, rate and 
circle that best match the 
level of your own 
observation.  
 
IT 7 Behavior Observed: 
Teachers use assistive 
technology to adjust the 
content being taught. 
 
IT 8 Behavior Observed:  
Teachers use assistive 
technology to adjust the 
teaching process (i.e., 
instructional grouping, 
sequencing, teaching 
skills, providing feedback 
for review and practice). 
 
IT 9 Behavior Observed:  
Teachers use assistive 
technology to conduct 
assessments (i.e., allow 
students to demonstrate 




independent or group learning. 
● 4.2.2.2 Teachers use AT to accommodate individual or 
subgroup differences 
● 4.2.2.3 Teachers use AT to encourage multiple interpretations of 
events and situations. 
● 4.2.2.4 Teachers use AT to allow students to discover key ideas 
individually. 




● 4.2.3.1 Teachers use AT to analyze and reasoning the 
arguments.  
● 4.2.3.2 Teachers use AT to activate background knowledge.  
● 4.2.3.3 Teachers use AT to create different projects. 
● 4.2.3.4 Teachers use AT to integrate content knowledge into 
different disciplines.  





IT 10 Behavior 
Observed: Teachers use 
assistive technology to 
provide accommodations 
for individual differences. 
 
IT 11 Behavior 
Observed: Teachers use 




IT 12 Behavior 
Observed:  Teachers use 




IT 13 Behavior 
Observed: Teachers use 
assistive technology for 
concept development 
(i.e., graphic organizer). 
Rating Manual  
For details, please reference appendix C: TCOP user manual scoring rubrics.  
Subdomain 4.3  
4.3 Use assistive technology devices to position teachers as 
designers to construct a learner-centered learning environment 




4.3.1 Use assistive technology devices to create an environment for 
respect and rapport. 
Indicators 
● 4.3.1.1 Teachers use AT to develop interactions with students, 
such as collaborative discussion boards, or online collaborative 
software.  
● 4.3.1.2 Teachers use AT to enhance students’ collaboration with 
others, such as digital portfolio writing.  
Building inclusive 
classroom 
Observers will assess 
teacher use of assistive 
technology for 
communication, rate and 
circle that best match the 
level of your own 
observation. 
 
IT 14 Behavior 
Observed: Teachers use 
assistive technology to 
create an environment for 





● 4.3.1.3 Teachers use AT to encourage self-reflection for 
building respectful learning environments, such as co-write, 
productivity writing software.  
 
4.3.2 The teacher uses the assistive technology devices to establish 
a culture for learning, where students act as knowledge-builders to 
actively contribute to the classroom discussion. 
Indicators 
● 4.3.2.1 Teachers use AT to encourage student’s participation 
and spark curiosity.  
● 4.3.2.2 Teachers use AT to establish a culturally and 
linguistically diverse community, such as video conferencing, 
peer collaboration, simulation. 
 
4.3.3 The teacher uses the assistive technology devices to manage 
the classroom procedure, which includes the physical organization, 
classroom routines, classroom climate, and the use of time. 
Indicators 
● 4.3.3.1 Teachers use AT to consider classroom physical 
organization, such as lights, walls, floor space, or storage.  
● 4.3.3.2 Teachers use AT to create classroom rules and assign 
students roles as helpers, or cleaners, such as academic or non-
academic 
● 4.3.3.3 Teachers critically use AT to manage the class 
transition, especially in the early age, such as music or calming 
kits. Also, teachers can use a timer to document the instructional 
time and transition time. 
● 4.3.3.4 Teachers use AT to manage classroom materials and 
supplies, table charts or inventory. Some tools could be 
surveyed, excel spreadsheet.  
● 4.3.3.5 Teachers use AT to manage the classroom small groups, 
such as create a station for group work, design hands-on 
projects with the use of different tools to create tangible 
products. 
 
4.3.4 The teacher uses the assistive technology devices to respond 
to students’ needs and build their emotional skills, such as 






IT 15 Behavior 
Observed: Teachers use 
assistive technology to 








IT 16 Behavior 
Observed: Teacher’s   
technology to manage 
classroom procedures. 
 
IT 17 Behavior 
Observed: Teachers use 
assistive technology to 
develop students’ 




IT 18 Behavior 
Observed:  Teachers use 
assistive technology to 
develop students’ social 
skills (i.e., supportiveness 
that students are helpful 




Classroom Observation Protocols 
Directions for the observers or raters 
This observation tool contains four major areas to evaluate the general use of assistive 
technology to support the students with special learning needs in the inclusive or regular 
classroom setting. This tool consists of structures for peer observation and self-assessment, 
which can be used by school principals, teacher supervisors, or other professionals with teaching 
experience in special education. The purpose of the tool is to observe special education teachers 
who serve students with special learning needs in classroom practice. Also, the tool is designed 
to permit educators and professionals to focus on the integration of assistive technology into 
pedagogical practices in analyzing and assessing their own practices and in devising techniques 
to strengthen these practices.  
 
Date _____________________                          Observer ________________________ 
  
Please describe your qualification or relevant teaching experience in special education (write 





District ________________________                 School Name _____________________ 
 
Teacher Name ____________________              Grade Level______________________ 
 
Student Demographics  
Check if the class has any student with the following disabilities when teaching.  
___ 1. Students with visual impairments  
___ 2. Students with hearing impairments 
___ 3. Students with physical impairments  
___ 4. Students with Attention Deficit Hyper Disorder 
___ 5. Students with Autism 
___ 6. Students with learning disabilities 
___ 7. Students with social and emotional disorders  
___ 8. Students with language disorders  








Assistive Technology Observation 
Assistive technology, ranging from low tech to high tech, refers to as any piece of 
equipment or devices that are being used in the classroom. Please circle if any AT devices 
you have observed in classroom observation.  
Low-tech AT A pencil grid,  
A paper,  
A ruler,  
A piece of chart paper, 
A study carrel for the students 
Others _____ 
Mid-tech AT Digital mobile apps,  
A calculator, 
The picture exchange systems, 
A video,  
Virtual manipulatives,  
A digital audio  
A timer  
Others _____ 
High-Tech AT Text-to-speech processors,  
Translation software,  
Voice recognition software  
FM devices, 




In an inclusive learning environment, instruction plays a 
key role in ensuring teachers adopt appropriate pedagogy to 
support students with special learning needs. Special 
education teachers can use assistive technology to deliver 
explicit instructions and engage students while scaffolding, 
hands-on experience, or providing virtual simulation and 
encouraging peer collaboration. Also, assistive technology 
can be used in different ways, and one of the questions is in 
what ways does the assistive technology support the 
teacher’s existing pedagogy.  It can be used for more 
progressive teaching practices, where students are treated 
as knowledge-builders via questioning, discussion, and 
collaborative peer learning, or it can be used to support a 
more didactic teaching style. 
Item(s) 
Ratings 
1 - Not applicable, or no 
evidence (Initial level) 
2 - Little evidence of this 
behavior (Awareness level) 
3 - Some evidence of this 
behavior (Fluency level) 
4 - Consistent evidence of 
this behavior (Satisfactory 
level) 
5 - Exemplary of this 








Behavior Observed: The teacher uses the following instruction with the use of 
assistive technology.  
1. Teachers use assistive technology to engage 
students in learning. 
1 2 3 4 5 
2. Teachers use assistive technology to facilitate 
discussion. 
1 2 3 4 5 
3. Teachers use assistive technology to 
communicate with students. 
1 2 3 4 5 
4.  Teachers use assistive technology to deliver 
instruction explicitly. 
1 2 3 4 5 
5. Teachers use assistive technology to scaffold the 
instructions. 
1 2 3 4 5 
6. Teachers use assistive technology to facilitate 
peer-assisted (i.e., reciprocal teaching) learning. 








Differentiation is a critical component in special education, 
which adjusts and designs appropriate curriculum to develop 
relevant skills (e.g., reading, writing, mathematics, science, 
self-regulating skills, and so forth). Teachers can utilize 
assistive devices to adjust the content of instruction, teaching 
methods and assessment. Depending on students’ backgrounds, 
assistive technology can help teachers to activate prior 
knowledge and develop concepts, which draw students’ 
attention and facilitate information processing and 
understanding across multiple subjects. The use of assistive 
technology can create an opportunity for teachers to construct a 
flexible and responsive learning environment. 
Item(s) 
Ratings 
1 - Not applicable, or no 
evidence (Initial level) 
2 - Little evidence of this 
behavior (Awareness 
level) 
3 - Some evidence of this 
behavior (Fluency level) 
4 - Consistent evidence of 
this behavior (Satisfactory 
level) 





Behavior Observed: The teacher uses the following differentiation strategies with the 
use of assistive technology.  
1. Teachers use assistive technology to adjust the content 
being taught.  
1 2 3 4 5 
2. Teachers use assistive technology to adjust the teaching 
process (i.e., instructional grouping, sequencing, teaching 
skills, providing feedback for review and practice).  
1 2 3 4 5 
3. Teachers use assistive technology to conduct assessments 
(i.e., allow students to demonstrate what they have 
learned through products).  
1 2 3 4 5 
4.  Teachers use assistive technology to demonstrate 
flexibility and responsiveness. 
1 2 3 4 5 
5. Teachers use assistive technology to provide 
accommodations for individual differences. 
1 2 3 4 5 
6. Teachers use assistive technology to activate background 
knowledge. 
1 2 3 4 5 
7. Teachers use assistive technology for concept 
development (i.e. graphic organizer). 






Designing an Inclusive Classroom Environment 
Designing an Inclusive Classroom Environment. 
With the use of assistive technology, special education 
teachers can be considered designers who would 
construct a learner-centered learning environment to 
show respect and build rapport in culturally and 
linguistically diverse communities. Also, assistive 
technology can support teachers manage and cope with 




1 - Not applicable, or no evidence 
(Initial level) 
2 - Little evidence of this behavior 
(Awareness level) 
3 - Some evidence of this 
behavior (Fluency level) 
4 - Consistent evidence of this 
behavior (Satisfactory level) 




Behavior Observed: The teacher uses the following ways to design an inclusive 
classroom environment with the use of assistive technology.  
1. Teachers use assistive technology to create an 
environment for respect.  
1 2 3 4 5 
2. Teachers use assistive technology to establish a 
culture for learning. 
1 2 3 4 5 
3. Teacher’s   technology to manage classroom 
procedures. 
1 2 3 4 5 
4.  Teachers use assistive technology to develop 
students’ emotional skills (i.e., emotional 
bonding). 
1 2 3 4 5 
5. Teachers use assistive technology to develop 
students’ social skills (i.e., supportiveness that 
students are helpful to other students). 






Appendix C: Lesson Plan Scoring Rubrics 
Lesson Plan Scoring Rubrics 
Evaluative Criteria 
• Awareness: No evidence is found for AT use.  
• Emerging: Minimal evidence is found for AT use. Majority of drilling purpose. 
• Modification: Adequate evidence that has been found encourages students in the 
classroom. 
• Refinement: Consistent evidence of AT use that meets the criterion of 1-2 critical 
attributes. 
• Exemplary: Consistent evidence of AT use that meets the criterion of 3-4 critical 
attributes. 
Instruction 
Core indicators Critical Attributes 
Engage students 
in learning 
Teachers utilize AT to encourage students to voice concerns, invite their 
inputs, analyze, and evaluate relevant items, collaborate with peers or in 
small groups. At least three critical attributes have been met.  
 
Critical Attributes  
Use AT to encourage students’ choices. 
Use AT to encourage students’ collaboration.  
Use AT to invite students to engage hands-on learning in science.  




Teachers use AT to advance students’ learning by facilitating discussion. 
At least three critical attributes have been met.  
Critical Attributes  
• Use AT to provide adequate time for students to respond to 
questions and formulate thinking (e.g., time-delayed mobile apps).  
• Use AT to support students’ discussion via inquiry-learning, 
problem-based learning or sequencing techniques.  
• Use AT to involve all the students into the discussion, such as 
Table Hop/Pass, Response Cards, or Hands Signal.  
• Use AT to provide students’ feedback with individual or group-
based discussion.  




topics, contribute to the discussion, and respect peers’ answers. 
• Also, students can listen attentively, invite others to the 
conversation, and be able to paraphrase the questions in their own 
words. Some of the common AT tools include speech recognition 
software, digital mobile app, PETS, video, digital audios, 
collaborative software.  
Communicate 
with students 
Teachers use AT to clearly communicate with students in content delivery, 
procedure demonstration, classroom expectation, and general classroom 
interaction. At least three critical attributes have been met.  
Critical Attributes  
• Teachers use AT to communicate the big ideas of the content and 
engage their interests. (Use the graphic organizer to list the big 
ideas; concept mapping tools to organize the thinking; hands-on 
activities to prompt students’ communication and peer discussion).  
• Teachers use AT to clarify the procedures and directions in 
classroom learning, homework assignment, and activities. (i.e., 
using poster to present the key steps; creating a checklist for 
students to update the progress, using digital tools to overcome the 
language differences).  
• Some of the AT tools include: Duolingo, augment and alternative 




Teachers use AT to deliver explicit instructions in the classroom. At least 
three critical attributes have been met.  
Critical Attributes  
• Teachers can use AT to give explicit instruction in teaching and 
learning.  
• Teachers can use AT to foster students’ interaction, prevent 
behavioral problems, and increase student learning (e.g., Google 
classroom, Google suite tools, numbered heads together techniques, 
or Jigsaw classroom) 
• Some of the AT devices include a digital mobile app, video 
modeling, digital recorder, and audio tools.  
• G-suite tools, trello (co-planning the projects), Playbook, or Slack 
to facilitate the discussion. 
Scaffold the 
instruction 
Teachers use AT to scaffold the instruction delivery. At least three critical 
attributes have been met in the study.  
Critical Attributes  
Teachers use AT to support students as they develop a variety of skills, 
which ranges from academic skills, cognitive strategies and problem-
solving mentalities. The common tactics include using virtual 
manipulatives, or math-based problem-solving games.  




enhancement, such as posters, sticky notes, or slide decks.  
• Teachers use AT to regulate difficulty during the guided practice, 
such as an intelligent tutoring system.  
• Teachers use AT to provide various contexts for student practice, 
e.g., digital scratch game, virtual simulation.  
• Teachers use AT to provide feedback to the students, e.g., visual 
aid, whiteboards, and digital portfolio.  
• Teachers use AT to increase student responsibilities and prompt 
independent practices. 
Differentiation 
Adjustment Teachers use AT to adjust the content, instruction process and assessment 
(e.g., product, performance-based assessment) 
At least three critical attributes have been met.  
Critical Attributes  
• Teachers can use AT to adjust the level of difficulties and design 
individualized instructions for students to develop skills. The tool 
includes time management software, online courses, checklist, 
audio books, co-writer).  
• Teachers use AT to conduct an environmental inventory to 
understand students learning needs.  
• Teachers adopt INCLUDE strategies to develop a lesson plan to 
adjust students’ learning needs.  
• Tools such as Intervention Central or RTI Wire can give teachers 
appropriate suggestions of academic intervention, behavior 
intervention. The goal is to select the right intervention to help 
students build skills.  
• Computer-based testing allows teachers to arrange the scheduling, 












Teachers use AT to conduct an assessment and provide multiple means and 
expressions for students to visualize their thinking. At least two critical 
attributes have been met. 
Critical Attributes 
• Teachers use AT to conduct students’ reading level via audio 
recording and video-making.  
• Teachers use game-based design to assess students’ academic skills 
across multiple disciplines. 
• Teachers used AT to encourage students to create digital portfolios 
to show the thinking and learning process. 
• Teachers use AT to conduct periodic assessment of students’ 
knowledge and understanding. 
Teachers use 
assistive 
Teachers demonstrate a different level of flexibility to provide students 









• Teachers use AT to provide opportunities for independent or group 
learning.  
• Teachers use AT to accommodate individual or subgroup 
differences 
• Teachers use AT to encourage multiple interpretations of events 
and situations. 
• Teachers use AT to allow students to discover key ideas 
individually. 
• Tools such as reading pen.  
Concept 
Development 
Teachers use AT to develop a concept that is linked to students’ prior 
knowledge. At least two critical attributes have been met.  
Critical Attributes 
• Teachers use AT to analyze and reasoning the arguments.  
• Teachers use AT to activate background knowledge.  
• Teachers use AT to create different projects 
• Teachers use AT to integrate content knowledge into different 
disciplines.  
• Teachers use AT to build connections to the real world. 






Teachers use AT to create an environment for respect and rapport. At least 
two or more critical attributes have been met.  
Critical Attributes  
• Teachers use AT to develop interactions with students, such as 
collaborative discussion boards, or online collaborative software.  
• Teachers use AT to enhance students’ collaboration with others, 
such as digital portfolio writing.  
 
• Teachers use AT to encourage self-reflection for building respectful 





Teachers use AT to establish a culture for learning, where students act as 
knowledge-builders to actively contribute to the classroom discussion. At 
least two critical attributes have been met.  
Critical Attributes  
• Teachers use AT to encourage student’s participation and spark 
curiosity. 
• Teachers use AT to establish a culturally and linguistically diverse 
community, such as video conferencing, peer collaboration, 
simulation. 








Teachers use AT to manage the classroom procedure, which includes the 
physical organization, classroom routines, classroom climate, and use of 
time. At least three critical attributes have been met.  
Critical Attributes  
• Consider classroom physical organization, such as lights, walls, 
floor space, or storage.  
• Teachers use AT to create classroom rules and assign students roles 
as helpers, or cleaners, such as academic or non-academic 
• Teachers critically use AT to manage the class transition, especially 
in the early age, such as music or calming kits. Also, teachers can 
use a timer to document the instructional time and transition time.  
• Teachers use AT to manage classroom materials and supplies, table 
charts or inventory. Some tools could be surveyed, excel 
spreadsheet.  
• Teachers use AT to manage the classroom small groups, such as 
create a station for group work, design hands-on projects with the 




Teachers use AT to respond to students’ needs and build their social and 
emotional skills, such as clarifying the rules, monitoring students’ 
behaviors, and explaining the consequences. At least two critical attributes 
have been met.  
Critical Attributes  
• Use AT to develop students with autism and ADHD, such as video 
modeling, picture exchange system, alternative and augmented 
communication.  
• Use AT to develop students with visual impairments, such as 






Appendix D: Teacher Interviews 
No. Questions of Items 
Q1 Please describe your teaching experience in special education classrooms? 
Q2 How do you support students who are struggled with reading, writing, and math 
independently? 
Q3 Have you used technology tools to support students in your class? If yes, what 
have you used? 
Q4 How much value do you see assistive technology to support classroom lessons 
in supporting students with special learning needs?  
● Contribute to your students’ understanding  
● A problem-solving tool 
● Engage your students actively in the learning process 
● Help you see student thinking for conducting an assessment  
● Any comment(s) or feedback(s) 
Q5 How flexible do you think the technology tool can support curriculum design 
and plan to support students with special learning needs? 
Q6 What is the administrative support that you have received to support teaching 





Appendix E: Teacher Questionnaire 
Section I 
Please use the following Likert scale to answer the questions Q1 - Q3. 
1=Not at all, 2=To a Small Extent, 3=To Some Extent, 4=To a Large Extent, 5=To a 
Very Large Extent 
Q1 To what extent would you plan to integrate assistive technology into curriculum 
planning?  
Q2 Have you attended any professional development on assistive technology during 
professional practices? 
Q3 How often could you use the assistive technology (AT) to deliver instruction in the 
following area? 1=Not at all, 2=To a Small Extent, 3=To Some Extent, 4=To a 
Large Extent, 5=To a Very Large Extent 
Use AT to engage students in learning.  
Use AT to perform questioning and discussion techniques 
Use AT to communicate with students.  
Use AT to deliver explicit instructions.  
Use AT to scaffold the instruction.  
Section II 
Please use the following Likert scale to answer the questions Q5 - Q6. 
1=Not at all, 2=To a Small Extent, 3=To Some Extent, 4=To a Large Extent, 5=To a 
Very Large Extent 
Q5
. 
How often could you use the assistive technology (AT) to differentiate instruction in 
the following area? 
Use AT to adjust content being taught. 
Use AT to adjust the teaching process (i.e., instructional grouping, sequences). 
Use AT to conduct assessments. 
Use AT to activate background knowledge 
Use AT for concept development. 







Please use the following Likert scale to answer the questions Q7 - Q8. 
1=Not at all, 2=To a Small Extent, 3=To Some Extent, 4=To a Large Extent, 5=To a Very 
Large Extent 
Q7 How often could you use the assistive technology (AT) to differentiate instruction 
in the following area? 
Use AT to create an environment of respect and rapport.  
Use AT to establish a culture for learning.  
Use AT to manage classroom procedures.  
Use AT to develop students’ emotional skills (i.e., emotional bonding).  
Use AT to develop students’ social skills. 
Q8 What motivates you to incorporate the technology (AT) into classroom practice? 





Appendix F: Institutional Review Board 
PURPOSE OF RESEARCH 
The study aims to offer a total of 360 minutes professional development activities to introduce 
specific assistive technologies and teach design practices to ensure that the assistive technology 
is used meaningfully, to deepen student learning.  Throughout the sessions, you may have a 
chance to use assistive technology (AT) to tailor the instruction to address individual learning 
needs. You will also learn to leverage more learning opportunities to create inclusive 
environments as they design authentic, inquiry-based classroom practices using AT.  The guided 
professional development framework is based on the Innovating Instruction Model developed by 
the Center for Technology and School Change at Teachers College, Columbia University, which 
has proven successful in two National Science Foundation grants in introducing teachers in 
regular classroom practices to the effective use of technology as a catalyst for more inquiry-
based teacher practices.   
 
To address the challenges of the COVID-19, the research study is designed to introduce teachers 
in regular classroom practices to the effective use of technology as a catalyst for more inquiry-
based teacher practices. These series of professional development will prepare teachers to 
develop skills and expand knowledge for remote instruction. Most importantly, teachers will 
rethink and reflect virtual learning space to design and develop curriculum in building students’ 
knowledge, engaging students learning, and conducting assessments to support core instructions.  
During the professional development session, the researcher will introduce the backward design 
approach in working with teachers in classrooms to co-design, plan, and implement a 
manageable project that integrates assistive technology meaningfully into curriculum planning.  
 
Specifically, teachers will be able to develop skills in i) creating interactive curricular materials 
with the use of technology; ii) exploring multi-media connections with the use of technology; iii) 
choosing purposeful tools for online collaboration; and iv) designing effective formative 
assessments in providing student choice through multimodal forms of expression. All the 
recommended technology will be compiled with the Children’s Online Privacy Protection Act 
(COPPA) in protecting students’ privacy and confidentiality in the virtual learning space. 
 
RESEARCH ACTIVITIES 
COVID-19 has presented new challenges for researchers because of the uncertain nature of face-
to face teaching and professional development while the pandemic is still active throughout the 
United States. Given these uncertainties, the study will be conducted online.  Researchers will 
work with you through online zoom sessions to conduct professional development and co-plan 
lessons. 
 
The research will rely on online professional development to co-design and plan projects with 




collaboratively to exchange ideas and map the curriculum plan for the upcoming academic year. 
Also, the online component will offer the opportunity to allow the researcher to demonstrate the 
use of assistive technology to promote problem solving, enhance communication, foster 
classroom inclusion, facilitate collaboration, and so forth.  
 
Program-related activities 
Four sessions to learn using Understanding by Design (UbD) curriculum plan: design and 
implement one curriculum unit to support students with special learning needs. The research will 
analyze the UbD curriculum from the following three areas -- instruction, differentiation and 
classroom environments. (Approximately 60 minutes per session, with a total of four hours, 240 
minutes professional development sessions).  
Research-related activities 
Teacher Satisfaction Questionnaire administered post workshops, to collect feedback on the 
professional development program. (The questionnaire will be included towards the end of each 
professional development session) 
Teacher Phone Interview(s):  participate in a 10-minute phone interview (approximately 20 
minutes in total).  
Pre-post Teacher Survey: indicated the usefulness of assistive technology in classroom 
practices (approximately 20 minutes in total).  
Classroom Implementation with handwritten notes: understand the use of assistive 
technology to deliver instructions (approximately 90 minutes in total).   
* To adjust the logistic challenges resulting from the COVID-19, the researcher will only take 
hand notes during the online classroom observation without audio recording. As an optional 
procedure, the researcher will prepare the parent permission form and verbal assent form for 
parents to be aware that the researcher will attend two online classes (approximately 90 minutes) 
to understand how teachers use technology to deliver instructions. Researchers will only take 
handwritten notes without any external audio/video recording devices during the online 
classroom observation. The hand notes will document how teachers use technology to deliver 
instructions and scaffold learning activities.  
 
POSSIBLE RISKS AND BENEFITS 
This is a minimal risk study, which means the harms or discomforts that participants may 
experience are not greater than they would ordinarily encounter in daily life while taking routine 
physical or psychological examinations or tests. If you feel uncomfortable about the research, 
you can ask the researcher to stop any time. There is no direct benefit for participating in this 
study, although you will become aware of new technologies that they might implement in their 
classroom to support remote learning during COVID-19.  
 
WHEN IS THE STUDY OVER? CAN I LEAVE THE STUDY BEFORE IT ENDS?  
You could expect about 360 minutes to participate in the study. During the study, if you feel 
uncomfortable about the study or the online experience, you can ask to stop the study at any 
time.  
 




A pseudonym will be assigned immediately when researchers conduct the online zoom 
professional development session. All notes and any other written materials will be kept and 
locked in a desk drawer in a locked office or local apartment.  
 
Any electronic or digital information, specifically the slides and consent form, will be stored on a 
computer that is password protected. There will be no record matching your real name with your 
pseudonym. All information obtained from participation in this study will be held strictly 
confidential and will be disclosed only with your permission or as required by U.S. or State law. 
All the data will be kept for five years in the password protected local computer.  
 
For quality assurance, the study team, the study sponsor (grant agency), and/or members of the 
Teachers College Institutional Review Board (IRB) may review the data collected from you as 
part of this study. Otherwise, all information obtained from your participation in this study will 
be held strictly confidential and will be disclosed only with your permission or as required by 
U.S. or State law 
 
HOW WILL THE RESULTS BE USED?  
The results of this study may be published in journals and presented at academic conferences. 
Your name will never appear in the draft or final forms of any reports we write, or in related 
conference presentations or articles. If your words are cited in any published or unpublished 
written report, you will be referenced only with a pseudonym.  
 
WHO CAN ANSWER MY QUESTIONS ABOUT THIS STUDY? 
If you have any questions about taking part in this research study, you should contact the 
principal investigator, Xiaoxue Du, at 805-284-7611 or at xd2164@tc.columbia.edu.  
 
If you have questions or concerns about your rights as a research subject, you should contact the 
Institutional Review Board (IRB) (the human research ethics committee) at 212-678-4105 or 
email IRB@tc.edu. Or you can write to the IRB at Teachers College, Columbia University, 525 
W. 120th Street, New York, NY 1002.  The IRB is the committee that oversees human research 




I have read and discussed the informed consent with the researcher. I have had ample 
opportunity to ask questions about the purposes, procedures, risks, and benefits regarding this 
research study.  
I understand that my participation is voluntary. I may refuse to participate or withdraw 
participation at any time without penalty.  
The researcher may withdraw me from the research at his or her professional discretion under 
unexpected situations.  
If, during the study, significant new information that has been developed becomes available 
which may relate to my willingness to continue my participation, the investigator will provide 




Any information derived from the research study that personally identifies me will not be 
voluntarily released or disclosed without my separate consent, except as specifically required by 
law.  
Identifiers may be removed from the data. De-identifiable data may be used for future research 
studies or distributed to another investigator for future research without additional informed 
consent from the subject or the representative.  
I should receive a copy of the Informed Consent document.  
Consent to Participant _______ 
🗆 I agree 
🗆 I do not agree 
e-Signatures 
___________________________________________________________________    
Research Participant e-signature                                                          Date 
___________________________________________________________________ 




Sample Recruitment E-Mail Message 
Dear School Principal  
 
My name is Xiaoxue Du, and I am pursuing a doctoral program at Teachers College, Columbia 
University.  My dissertation intends to work with special education teachers in designing 
curriculum with the integration of assistive technology.  My research focuses on assistive 
technology, and the role of professional development in preparing teachers to use assistive 
technology to provide more inquiry-based classroom learning experiences for the special 
education students. 
 
I propose offering a series of four to six online professional development sessions 
(approximately 60 minutes each, with 4-6 hours in total) to introduce specific assistive 
technologies and teach design practices to ensure that the assistive technology is used 
meaningfully, to deepen student learning.  Throughout the sessions, teachers will learn to use AT 
to tailor the instruction to address individual learning needs.  This might help teachers to design 
authentic, inquiry-based classroom practices with the help of assistive technology. 
 
The guided professional development framework in my program is based on the Innovating 
Instruction Model developed by the Center for Technology and School Change at Teachers 
College, Columbia University, which has proven successful in two National Science Foundation 
grants in introducing teachers in regular classroom practices to the effective use of technology as 
a catalyst for more inquiry-based teacher practices.   
 
Here are sample foci on online professional development: i) creating interactive curricular 
materials with the use of technology; ii) conducting cognitive task analysis with the use of 
technology; iii) exploring multi-media connections with the use of technology; iv) choosing 
purposeful tools for online collaboration; v) designing effective formative assessments in 
providing student choice through multimodal forms of expression. The goal is to work with your 
teachers in special needs classrooms to co-design, plan, and implement a manageable project that 
integrates assistive technology into curriculum planning.  
 
The project will consist of four online professional development sessions, one common planning 
session, and follow-up classroom support if needed for the upcoming academic years. The 
research will consist of a pre-post survey, a co-designed inquiry project, two phone interviews, 
and hand-written notes of the classroom implementation (with the teachers’ agreement).  All the 
material is based on technology-integrated teaching instructions with the AT integration, which 
might further support teachers for distance learning during COVID-19, again based on the CTSC 
and used with hundreds of mainstream teachers in a metropolitan area and abroad.   
 








Part II. PARENT CONSENT 
Introduction  
Your child is invited to participate in this research study called “Technology and Special 
Education: Professional Development with the Assistive Technology”. The focus of the study 
will be on the classroom teachers to understand how teachers use assistive technology in the 
classroom. Approximately, the study will conduct two online classroom observations with a total 
of 90 minutes to understand engagement among the teachers and students. No students’ data will 
be collected and identified. Additionally, of course, all materials will be stored in a password-
protected computer to ensure safety and privacy. 
 
WHY IS THIS STUDY BEING DONE? 
To address the challenges of the COVID-19, the research study is designed to introduce teachers 
in regular classroom practices to the effective use of technology as a catalyst for more inquiry-
based teacher practices. These series of professional development will prepare teachers to 
develop skills and expand knowledge for remote instruction. Most importantly, teachers will 
rethink and reflect virtual learning space to design and develop curriculum in building students’ 
knowledge, engaging students learning, and conducting assessments to support core instructions.  
 
Therefore, the focus of the study will be on the classroom teachers. Your child is part of the 
classroom, and the research would like to conduct two classroom observations to take notes to 
understand how teachers deliver instruction. The researcher will not collect any information on 
your child during the classroom observation.  
WHAT WILL MY CHILD BE ASKED TO DO IF I AGREE THAT MY CHILD CAN 
TAKE PART IN THIS STUDY? 
 
The research study will conduct classroom observations to understand how teachers use assistive 
technology during the classroom teaching and your child/children will be not included into the 
research study. On the day of classroom observation, the researcher will alert the students that 
the researcher will not record student names, identifies, or any relevant information. Researchers 
will only take handwritten notes without any external audio/video recording devices during the 
online classroom observation. The hand notes will document how teachers use technology to 
deliver instructions and scaffold learning activities without students’ information.  
 
WHAT POSSIBLE RISKS OR DISCOMFORTS CAN MY CHILD EXPECT FROM 
TAKING PART IN THIS STUDY? 
 
This is a minimal risk study, which means the harms or discomforts that your child may 
experience are not greater than your child would ordinarily encounter in daily life while taking 
routine physical or psychological examinations or tests. Also, this minimal risk study means the 
harm or discomfort that participants may experience are not greater than they would ordinarily 
encounter in daily life while taking routine physical or psychological examinations or tests. If 
you or your child feel uncomfortable about the research, you can ask the researcher to stop the 





WHAT POSSIBLE BENEFITS CAN MY CHILD EXPECT FROM TAKING PART IN 
THIS STUDY? 
Your child will not benefit from taking part in this study. The study only takes notes from the 
teacher’s engagement with the students, and the students will not be asked to do anything other 
than what they typically do in a classroom setting. 
 
WILL MY CHILD BE PAID FOR BEING IN THIS STUDY? 
Your child will not receive any payment or other reward for taking part of the study.  
 
WHEN IS THE STUDY OVER? CAN MY CHILD LEAVE THE STUDY BEFORE IT 
ENDS? 
The study will happen during the class period. The study will be finished when the class period 
ends.  
 
PROTECTION OF YOUR CHILD’S CONFIDENTIALITY  
The primary researcher will keep all written materials locked in a desk drawer in a locked office. 
Any electronic or digital information (including field notes) will be stored on a computer that is 
password protected. What is on the audio-recording will be written down and the audio-
recording will then be destroyed. There will be no record matching your child classroom’s 
information with their pseudonym. No child’s data will be collected.  
 
HOW WILL THE RESULTS BE USED?  
This study is being conducted as part of the dissertation of the researcher. Your child’s name or 
any identifying information about your child will not be collected during the study.  
 
WHO CAN ANSWER MY QUESTIONS ABOUT THIS STUDY? 
If you have any questions about the study or your child’s taking part in this research study, 
you should contact the primary researcher Xiaoxue Du at telephone 805-284-7611 or email 
xd2164@tc.columbia.edu if you have any questions or concerns about this research study. If you 
have any questions about your child’s rights as a research participant, or if you have a concern 
about this study, you may contact the Institutional Review Board listed below. 
 
Institutional Review Board 
Teachers College, Columbia University 
525 W. 120th ST New York, NY 10027 









I have read the (Guardian) Parental Permission Form and have been offered the opportunity to 
discuss the form with the researcher. 
 
I have had ample opportunity to ask questions about the purposes, procedures, risks and benefits 
regarding this research study. 
 
I understand that my child’s participation is voluntary. I may refuse to allow my child to 
participate or withdraw participation at any time without penalty to student status or grades. I 
understand that my child may refuse to participate without penalty.  
 
The researcher may withdraw my child from the research if the students do not want the 
researcher to be present in the classroom.  
 
If, during the course of the study, significant new information that has been developed becomes 
available which may relate to my willingness to allow my child to continue participation, the 
researcher will provide this information to me. 
 
Any information derived from the research study that personally identifies me or my child will 
not be voluntarily released or disclosed without my separate consent, except as specifically 
required by law. 
 
Your child’s data will not be used in further research studies. 
 
I should receive a copy of this (Guardian) Parental Permission Form document. 
 
My e-signature means that I agree to allow my child to participate in this study: 
 
Print Parent or guardian’s name: 
_______________________________________________________________ 
  










PART III. VERBAL ASSENT FORM 
 
My name is Xiaoxue Du, a graduate student from Teachers College, Columbia University. 
Today, I am trying to learn more about how your teacher uses technology in your class. 
 
I will only take hand notes during two sessions of online classes when your teacher demos or 
gives instructions. The handwritten notes will not collect any information about you, including 
your name, interactions between your teacher and yourself during the session  
 
Today, I will conduct two classroom observations within approximately 90 minutes in your 
online class. I could learn how your teachers use technology tools in classrooms.  
 
There will be no harm or danger involved as the main goal is to understand how the teacher uses 
technology tools. Your participation is voluntary. If you feel uncomfortable, please let your 
teacher know. I will stop the classroom observation immediately.  
 
Your participation is voluntary. If you feel uncomfortable, please let your teacher know. I will 
stop the classroom observation immediately.  
 
Both you and your parents must agree to you being in the study. Even if your parent or guardian 
says yes, you may still say no, and that is okay.  
 
You do not have to be in this study if you do not want to. Nothing bad will happen to you if you 
say no now or change your mind later after starting the study. You just need to tell me if you 
want to stop being in the study. No one will be upset if you choose not to participate. Your 
participation or non-participation in this study will in no way affect your child’s grades, your 
child’s academic standing, or any other status. 
 
I will ask you later if you want to stop or if you want to keep going. It’s okay to say yes or no.  
I will keep the information I collect for the study safe and secure. I will not share information 
that has your name on it with people unless we must. 
I am glad to answer any questions that you might have during the observation process at any 
time. If you have questions, you can contact the researcher at telephone 805-284-7611 or email 
xd2164@tc.columbia.edu if you have any questions or concerns about this research study. If you 
want to talk to someone else besides the researcher, you may contact the Teachers College 




Appendix G: Qualitative Code Analysis 
Teacher-level factor (s) 
Pedagogical 
Beliefs 
Instruction Deliver instructions; student-centered approach to 
facilitate learning; Position students as learners; Integrate 
interdisciplinary into curriculum 
 Differentiation Use AT to adjust teaching content, material, and 
curriculum; active prior knowledge and assessment; 
construct flexible learning environment to adapt 
individual learning differences 
 Inclusive 
environment 
Perceived effectiveness to build classroom culture; 
perceived effectiveness for collaboration, effectiveness for 







Factual knowledge is defined as ‘‘the basic elements’’ one 
has to know to be familiar with a discipline or to ‘‘solve 
problems in it’’ in the field of inclusive education with the 
use of assistive technology. 
 Showing, explaining, 
information/content  
The instructional practices aim to explain post ideas and 






Procedure knowledge is related to ‘‘how to do something, 
methods of inquiry, and criteria for using skills, 
algorithms, techniques, and 
Methods’, such as how to use digital technology to deliver 
online instruction 
 Seeking information 
or sharing solutions 
with the use of AT 
The instructional practices aimed to facilitate students’ 
problem-solving and analytical thinking in contributing to 
the ongoing collaboration and individual exploration in 







Conceptual knowledge is defined as ‘‘the 
interrelationships among the basic elements within a 
larger structure that enable them to function together’’  
 Comparing, 
Interpreting, 
clarifying to develop 
problem-solving, 
Using AT to post and facilitate discussions or postings are 
ideas, suggestions, perspectives with underlying 













A sophisticated combination of conceptual, factual, and 
procedure knowledge in deliver instruction, 
differentiation, and building inclusive environments 
 Creating new 
practices with the use 
of AT to embrace 




The instructional practices create new practices in 
establishing a student-centered, and the instructional 
practices work holistically to facilitate meaningful 
instructions 
Culture Inclusive school 
culture 
The environment in supporting the inclusive culture in 
promoting equity and student-centered environment 




School leadership, common planning time, and potential 
collaborative structure to sustain the change 
Technology 
Resources 
AT access and 
availability 























ESL  “I was thinking about 
having a storybook ‘show 
and tell’ with the students 
this week. They can show 
the class their favorite book 
and tell everyone about the 
story.” 
 
“Design a windmill with blades 
that move when air blows. Goals: 
The windmill can be made from 
any materials you have at home 
(recycled materials may work 
well). The windmill must have at 
least 3 blades. The windmill must 
withstand a fan/ hair dryer on the 
low, medium, or high setting. 
*Submit a picture of your 
windmill in action or video of you 
testing your windmill, make sure 
you also submit a written 
reflection analyzing and 







ESL  “If everyone follows the 
classroom rules, I will 
slowly reveal a picture. I 
like this idea because it 
sparks their curiosity, and it 
encourages them to work 
together to accomplish 
something. Also, one 
student cannot outperform 
another. I have a picture of a 
hamster. Throughout class, 
if the students behave, I will 
remove one post-it notes at 
the time to slowly reveal the 
hamster. I have never tried 





“Students will also learn about 
their personal impact on our 
climate and immediate 
environment and how that can be 
measured. Focus will be placed 
on scientific reading and 
scientific inquiry skills, 
particularly using, understanding, 
and designing scientific 
instrumentation and data sets. 
Students will be evaluated on 
their performance on homework, 
classwork, their participation, and 
on the completion of two long 
term projects involving data 















“Find some fun lessons such 
as animals or stories to 
engage with students.” 
(Fiona, Initial interview) 
“I’ll do the science 
experiment with the first 
and then will show them 2 
videos I found that explains 
this science experiment, 
how it basically works and 
then I’ll go through the 
lesson plan with the kids.”  
“I thought it might be a good idea 
to talk about making connections 
in text. I would like to cover text-
to-text, text-to-self, and text-to-
world connections. Nearpod has a 
lesson on text connections that we 







ESL  “My favorite feature was 
the reward system. I could 
give my students stars to 
motivate them.”  
“Challenge: Build a water slide 
from materials found around the 
house for one of your toys to 
enjoy.   Goals: The water slide 
must hold water without leaking 
and use gravity to make the water 
flow into the pool (bowl). The 
water slide needs to be held up at 
an angle. The water slide needs to 
be even and sturdy, so water 
doesn’t spill over the sides. The 
water slide needs to meet the 
pool(bowl) at the bottom for the 




Autism “We could use EdPuzzle to 
make videos with 
comprehension questions. 
They like it because 
students cannot skip through 
the videos.  Others are using 
document cameras to write 
notes as they talk.” 
“The video reflection was useful 
that our students could make a 
video where you explain how to 
each of the components of their 
Rover design and demonstrate 








Autism “All of us will be mostly 
sticking with our traditional 
curriculum but building the 
necessary skills for data 
analysis, specifically: i) 
modeling linear, quadratic, 
exponential, and logarithmic 
growth (using Excel/Google 
Sheets and Desmos and the 
TI-84 calculators); ii) seeing 
how changing the scale of a 
graph impacts what it looks 
like; iii) identifying outliers 
and discussing potential 
reasons for them; iv) plus 
Sam’s life skills classes 
which will look at long-term 
and short-term budgeting-- 
thinking not only about the 
raw cost but the total 
upkeep costs (e.g. buying 
the cheapest option that 
breaks every few months 
versus a more expensive 
item that will last years; 
choosing a more expensive 
but more fuel-efficient car) 
and thinking about “voting 
with their dollars”   
“I ended up using these are more 
of a word problem-- they weren’t 
ready for the messy data but using 
NASA’s simplified -12.85% for 
arctic ice was a great model for 
my class studying exponential 
growth & decay. Carbon dioxide 
growth was a perfect model for 
my algebra class working with 
lines and slope! It was 
particularly interesting as we 
realized NASA’s graph has the x-
axis increasing at different 
amounts. That led to nice 
discussion.”  
 
Edward   5th 
School 
II 
Deaf “Currently, all cluster 
teachers are responsible for 
assigning one at home “fun” 
project for the week, that is 
optional for students to 
complete.  This week my 
students are making mazes, 
last week some made boats, 
some zip lined their stuffed 
animals, etc.  When we 
return, I hope to be able to 
share some of the videos 
and pictures I have received 
with you.  These kids are 
truly amazing.  Next week, 
they will be using any at 
home materials to make a 
“In an effort to help celebrate 
Earth Day next week, I wanted to 
share the STEAM activity I will 
be sharing with my students next 
week.   
Rusty needs a friend to celebrate 
Earth Day with and to promote 
the 3 R’s - 
Reduce/Reuse/Recycle.” (Jonny, 
Final interview) 
“Using any recycled materials, 
you have at home, create a friend 
for Rusty to help promote the 3 
R’s! Be creative, but your friend 
should have eyes, nose, mouth, 
arms and legs.  Be sure to create a 




reusable bag that can hold 
two cans of food.” 
picture that labels the materials 
you will be using in your build. 
Make sure you name your 
friend.”  
Belinda  8th 
School 
I 
Autism “Since our school already 
had the G-Suite and 
students have school Gmail 
accounts and Google 
Classroom, we decided to 
conduct live classes via 
Google Meet. This also 
integrates the calendar for 
appointments. It has 
supported our students with 
executive functioning 
challenges well!”  
 
“We have good examples already 
for linear and exponential. We 
covered sine waves by looking at 
the natural annual carbon cycle, 
where carbon is sequestered as 
vegetation blooms (Spring), then 
released as it dies. This also 
shows up in the Keeling curve as 
some variant of x+sin(x) (linear 
growth + the natural annual 
cycle). We also see it over 
hundreds of thousands of years, 
save for the jump of human 
intervention. We don’t have any 
other polynomial models 
(quadratic, cubic), but those don’t 
seem like they would naturally 
exist. Instead, what we are doing 
with those classes is looking at 
how changing the scale of graphs 
can make them appear steeper 
and discussing how an 
untrustworthy journalist could 
present true data in a misleading 
visual.”  
Sofia  7th 
School 
I 
Autism “In these skills based low 
rigor science course 
students will learn about our 
world’s climate and the 
impacts of the changing 
climate on the atmosphere, 
the global ocean, and 
geology through reading, 
research and 
experimentation. Topics 
may include weather and 
storm events, global 
temperature, shifting 
habitats and biomes, and 
ocean acidification and sea 
level rise.”  
“I am planning on starting off 
with temperature, CO2 and the 
greenhouse effect, and how these 
things are linked to precipitation. 
For lab activities so far, I am 
planning on doing the build your 
own thermometer, create your 
own rain gauge, and a lab related 
to creating a greenhouse to 
simulate what CO2 does. A focus 
of this class will also be on 
graphing and analyzing so 
students will graph CO2 data and 
create their own Keeling Curve.”  
 
